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iciency,  Economy,  Convenience 
in  this  wonderful  boiler 


Efficiency,  because  our  exclusive  carburetor  chamber  catches  the  gases  of  combustion 
and  ignites  them,  thus  adding  greatly  to  the  heating  power  of  the  boiler. 

Economy,  because  the  use  of  these  ordinarily  wasted  gases  saves  greatly  bn  fuel. 


Convenience,  because  the  Novelty  burns  either  hard  or  soft  coal  without  smoke — 
because  the  side  door  construction  peimits  the  addition  at  any  time  of  further 
sections  without  increasing  the  grate  depth  which  is  never  over  40  inches. 


Not  a  down  draft  boiler, 


Abram  Cox  Stove  Co. 

General  Offices:  Philadelphia 

New  York  Established  1847  Chlca{lo 
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AClarage  System  was  installed 
over  a  year  ago  in  this  new 
Paper  Box  Factory  of  the 
Standard  Paper  Co..  Kalamazoo, 
Michigan.  The  interior  view  gives 
a  glimpse  of  the  piping  and  fresh 
air  outlets.  Clarage  Engineers 
designed  the  entire  heating  and 
ventilating  system.  G.G.  Worden 
of  Kalamazoo  was  the  Architect 
for  the  building. 


/^NE  first  cost  covers  both  heating  and 
ventilation,  if  you  install  a  Clarage 
Fan  Blower  System.  And  this  cost  is 
not  excessive. 

With  a  Clarage  System,  your  workmen  have 
fresh,  pure  air  from  out-of-doors  the  year  around 
— warmed  in  winter,  cool  in  summer.  This  good, 
wholesome  air  in  your  factory  will  keep  your  work¬ 
ers  wide-awake  and  on  their  toes  every  minute. 
Further — the  equipment  located  in  one  place, 
offers  economy  of  spare,  reduces  the  cost  of  steam 
connections,  and  affords  control  by  one  man. 

Why  not  have  our  engineers^  cooperate  with 
you  on  your  heating  problems?  Write,  wire  or 
phone  us  today. 

Clarage  Fan  Company 

404-10  Porter  Street 

Kalamazoo,  Michigan 


Manufacturers  of  Fans,  Blowers,  Heaters,  Engines,  etc. 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 
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“Now  is  the  Time  to 
Replace,  Repair  and 
Improve  Equipment” 

This  sound  advice  is  given  by  the  editor  of  a  machinery  trade  journal, 
but  will  apply  as  truly  to  your  heating  plant.  When  the  system  is 
closed  down  is  the  best  time  to  inspect  piping,  traps,  pumps  and  boiler. 
Needed  adjustments  can  then  be  made. 

If  your  system  includes  a  Conner sville  Vacuum  Pump,  write  us  for 
estimated  costs  of  repairs  or  replacement. 

3^  0ffli®svillQ  Blow  @npany 

- GDnnGrsvillG  Indiana  U5A’ - 

Qiicci^d'.  i43iA\on^dnock  Block  new^rk,I14  Liberly  Street 


Marsh  Reflux  Junior 
Thermostatic  Traps 

For  Radiators  and  Coils  of  “Low  Pressure,”  “Vapor”  and  “Vacuum  Heating  Systems” 


FREELY  DISCHARGES  AIR  AND  WATER  WITHOUT  LOSS  OF  STEAM 


The  Marsh  REFLUX  Return  Line  Trap  is  for  use  on  the  return 
end  of  radiators  of  low  pressure,  vapor  or  vacum  systems  of 
heating.  It  is  the  result  of  a  careful  investigation  into  the 
actual  requirements  that  must  be  fulfilled  by  a  radiator  return  valve, 
in  order  that  it  may  accomplish  what  is  desired  of  it,  namely,  to  free 
the  radiator  of  air  and  water  without  the  loss  of  steam  and  to 
do  so  noiselessly. 

The  Marsh  Reflux  Junior  Thermostatic  Trap  is  recommended 
for  small  radiators  and  coils.  This  Trap  for  tht  srrall  and  the  Original 
Reflux  for  the  large  units  will  make  an  ideal  joo.  Especially  adapt¬ 
able  for  two  pipe  gravity  work  and  vapor  systems. 

May  be  furnished  either  sealed  adjustment  (as  illustrated)  or  with 
outside  adjustment. 


Write  for  literature  fully  describing  this  Trap 


JAS.  P.  MARSH  &  CO.,  118-124  South  Clinton  Street,  Chicago 

Founded  1865 

Manufacturers  of  Gauges  for  all  Pressures  Automatic  Air  Valves  and  Steam  Specialties 

ASents  for  Great  Britain  and  Ireland:  Chatterton  &  Co.,  30  Fetter  Lane,  E.  C.  4,  London 
Aftenta  for  Dominion  of  Canada:  Taylor-Forbea  Co.,  Ltd.,  Guelph,  Ontario 


Please  mention  The  Heating  and  Ventii,atinc  Magazine  when  you  write. 
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110  Center  Street,  New  York 

IRON  AND  STEEL  PIPE— FITTINGS— VALVES 


RAILWAY 

MILL 

and 

FACTORY  SUPPLIES 


STEAM  SPECIALTIES 
FIRE  PROTECTION 
EQUIPMENT 
FIRING  TOOLS 


Sole  Distributors  for  this  section  of  WM.  POWELL  CO.’S 
HIGH  GRADE  VALVES  and  DEPENDABLE  ENGINEERING  SPECIALTIES 


PIPE  COILS  and  BENDS 


PLUMBING  SUPPLIES 


Special  Literature  Sent  on  Request 


WHITLOCK 
Type  B  Heaters 

Built  from  500  H.  P.  up 

WITH  TWO  IMPORTANT 
FEATURES  OF  DESIGN 


1.  The  Even  Flow  Principle — in  which  a  uniform  burden  is  placed  on  each  coil, 
proportionate  to  its  length  and  diameter. 

This  insures  efficient  operation. 

2.  The  Header  Construction — in  each  coil  terminal  is  expanded  into  a  tube 
sheet  cast  integral  with  the  header.  Thus  each  coil  acts  independently  and 
an  accident  to  one  cannot  affect  the  others. 

This  insures  uninterrupted  operation. 

Described  and  illustrated  in  Bulletin  13 

THE  WHITLOCK  COIL  PIPE  COMPANY,  Hartford,  Conn. 


New  York 


Boston 


Chicafio 


KiiITalo 


Philadelph  ia 


''Whitlock  Heaters  Have  Everlasting  Copper  Tubes' 


Please  mention  Tiir  Hfating  and  Ventilating  Magazine  when  you  write. 
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A  properly  designed  system  installed  with 


CRANE 

Piping  Equipment 

insures  safety,  reliability,  and  a  minimum 
maintenance  cost. 


We  are  manufacturers  of  about  20,000  articles,  including  valves, 
pipe  fittings  and  steam  specialties,  made  of  brass,  iron,  ferrosteel, 
cast  steel  and  forged  steel,  in  all  sizes,  for  all  pressures  and  all  pur¬ 
poses  and  are  distributors  of  pipe,  heating  and  plumbing  materials. 


SALES  OFFICES.  WAREHOUSES  AND  SHOWROOMS; 


WORKS:  CHICAGO  AND  BRIDGEPORT 


BOSTON 
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CRANE  CO. 

836  S.  MICHIGAN  AVE. 

CHICAGO 


INDIANAPOLIS 

DETROIT 
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ROCKFORD 
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GRAND  RAPIDS 

DAVENPORT 
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CRANE  MONTREAL.  TORONTO.  VANCOUVER  WINNIPEG  CALGARY. 
LIMITED  REGINA.  HALIFAX.  OTTAWA.  QUEBEC.  LONDON.  ENG. 
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Why  Does  the  Janitor  Smile? 

r  f  InTERH/inon/iL 


SMOKELESS  TYPE 


It  was  designed  with  his  problem  in  mind  and  does  not  require  any  special  methods  of 
firing  or  frequent  attention.  The  excess  air  can  be  controlled  at  the  feed  door  to  suit  the 
conditions  of  the  fire,  an  important  feature  when  burning  soft  coal. 

These  and  many  other  distinctive  features  fully  explained  in  Bulhtin  1436-H.  Send  for 
your  copy. 


InTERn/rrion/iL  He/tter  Comp/iny 


New  York  Chicago  Greensboro,  N.  C. 


Branch  Offices  and  Warehouses  at 


Nashua,  N.  H. 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 


,  IMICO 
Heating  Boilers 


Smokeless 


For  Water  or  Steam 


Oor  Catalogue  describing  our  complete  line  of 
Heating  Apparatus  sent  on  request 


Illinois  Malleable  Iron  Co. 

Chicago 
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SPENCER 

MAGAZINE  FEED 

HEATERS 


Centrifugal  Type 

VACUUM  CLEANERS 


An  Announcement 


SPENCER  Heaters,  produced  for  more 
than  fifteen  years  by  the  Spencer 
Heater  Company,  Scranton,  Pa.,  are 
now  manufactured  and  sold  exclusively 
by  the  Standard  Heater  Company,  of 
Williamsport,  Pa. 

This  new  organization  considers  that  its 
first  responsibility  is  to  the  owners  of 
Spencer  heaters  now  in  use.  Continued 
satisfaction  for  these  owners  is  assured  by 
the  Standard  Heater  Company’s  prepared¬ 
ness  to  maintain  service  and  promptly 
supply  repair  parts. 

In  addition,  the  new  organization  is  devot¬ 
ing  its  efforts  to  the  continuance  of  Spencer 
quality  and  the  development  and  perfec¬ 
tion  of  every  feature  that  will  add  to  the 
splendid  record  of  success  and  economy  of 
Spencer  Heaters  for  steam,  vapor  and  hot 
water,  in  both  tubular  and  cast  iron 
sectional  types. 

The  economy  of  this  buckwheat  coal  burn¬ 
ing,  magazine  feed  heater  is  emphasized 
by  present  fuel  conditions,  and  it  is  the 
purpose  of  the  new  Company  to  make  the 
Spencer  Heater  more  generally  available 
to  the  architects  and  heating  contractors 
of  the  country. 

This  wide  distribution  and  service  will  be 
carried  out  through  Standard  Heater 
Company  offices  in  Boston,  New  York, 
Philadelphia,  Buffalo,  Detroit  and  Chicago. 


Sisters  Hospital,  Lima,  Ohio 
Meyer  J.  Sturn,  Archt.,  Chicago 


Automatic  Disposal 
of  Dust  and  Dirt — 


is  most  important  where  it  is  neces¬ 
sary  to  dispose  of  disease  germs  in 
hospitals  and  similar  institutipns.  ^ 

The  Sisters  Hospital  at  Lima,  Ohio, 
and  the  Mercy  Hospital  at  Toledo, 
are  both  equipped  with  centrifugal 
separating  type  Connersville  Vacuum 
Cleaners. 

All  dust  and  dirt  are  continuously 
discharged  directly  into  the  sewer. 
The  separation  is  simple  and  auto¬ 
matic  at  all  times.  Cleaners  are 
made  up  to  twelv*^  capacity. 


LANDERS,  FRARY  &  CLARK 

U.  V.  A.  Div.,  Dept.  C,  CONNERSVILLE,  IND. 


STANDARD  HEATER 
COMPANY 

Williamsport,  Pa. 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 
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How  Re-Circulated,  Ozonized  Air 


A  Saving  of  1°3  of  the  Initial 


heat  necessary  to  raise  the  other  85%  of  the  air 
used  from  the  outside  temperature  to  the  final 
temperature  at  which  it  is  introduced  into  the  room. 

Let  us  take  a  typical  building  heated  entirely  by 
means  of  hot  air  introduced  by  fans  and  heated  by 
tempering  and  reheating  coils.  A  final  temperature 
of  approximately  135  degrees  is  necessary  at  the 
fan  outlets  to  produce  a  temperature  of  70  degrees 
in  the  rooms. 


The  difference  in  fuel  con 


— outside,  zero -air  to 
— re-circulated,  65- 
same  135 


If  the  outside  temperature  is  zero  and  all  the  air  is 
taken  from  the  outside,  this  air  will  have  to  be 
raised  135  degrees  in  temperature.  If,  however,  the 
air ’of  the  rooms  is  re-circulated  and  only  15%  of 
the  outside  air  introduced,  then  85%  of  the  air  will 
have  to  be  raised  from  only  65  degrees  (the  tem¬ 
perature  of  the  air  at  leaving  the  rooms)  to  135 
degrees,  or  but  70  degrees.  Therefore,  if  85% 
of  the  air  is  raised  70  degrees  and  15%  is  raised 


And,  also  saves 
of  your 


135  degrees,  the  average  raise  is  only  80  degrees,  or 
a  saving  of  45%.  It  is  easy  to  figure  the  saving  in 
fuel  that  will  be  brought  about  by  this  saving  of 
air  heating. 

In  what  is  termed  the  “split  system,”  in  which 
enough  direct  radiation  is  installed  in  the  rooms  to 
take  care  of  the  wall  and  glass  losses,  the  air  is 
delivered  to  the  rooms  at  about  80  degrees.  As 
the  re-circulated  air  in  this  case  would  only  have 
to  be  raised  ten  degrees  the  saving  as  far  as  the 
air  change  loss  is  concerned  is  75%. 

The  fuel  required  for  the  direct  radiation  is  con¬ 
stant,  but  as  the  indirect  radiation  averages  about 
65%  of  the  total  equivalent  direct  radiation  instal¬ 
led,  the  overall  saving  in  this  case  at  0  (zero)  de¬ 
grees  outside  temperature  would  be  approximately 
49%. 


A  25-unit  Equipment  Ozone  Pure  Airiner 

Capable  of  Ozonizing  25,000  cu.  ft.  of  Air  per  Minute 


obtain  good  ventilation  the  air  in  a  room  must 
be  changed  completely  several  times  per  hour. 
It  is  self-evident  that  considerable  heat  would  be 
saved  if  the  air  could  be  recirculated  within  the 
building. 

This  would  be  a  general  solution  of  the  problem 
were  it  not  for  the  fact  that  re-circulation  brings  in 
bad  air  troubles.  The  air  becomes  “stale”  and  ab¬ 
sorbs  many  bad  odors,  thus  causing  an  unhealthy 
and  uncomfortable  condition.  But  this  problem  is 
easily  solved  by  a  system  that  rids  this  re-circulated 
air  of  all  odors  by  supplying  fresh  ozone,  thereby 
revitalizing  the  air. 


How  to  Figure  the  Saving  of  Fuel  by 
Re-circulating  the  Air 


This  is  accomplished  by  reducing  the  amount  of 
outside  air  to  be  introduced  into  the  building  to 
approximately  15%  of  the  total  air  that  is  circu¬ 
lated  through  the  rooms.  We  therefore  save  the 
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Cost  of  Your  Heating  Plant!!! 

in  Ventilating  Systems  is  Saving  Fuel 


While  some  engineers  think  that  where  Ozone 
Pure-Air\IitTs  are  installed  a  fuel  saving  of  50  per 
cent  is  possible,  we  are  content  to  produce  a  saving 
of  20  to  25  per  cent.  One  engineer,  who  is  making 
a  test  of  ozone,  says  that  if  it  will  save  but  10  per 
cent  of  his  fuel  bill  he  will  recommend  installing 
one  in  every  school  in  his  city. 

The  success  of  any  ozone  apparatus  depends  on 
the  use  of  a  static  discharge  instead  of  an  electric 
spark.  If  a  spatk  is  used,  considerable  nitrous 

sumption  between  raising 
135  degrees,  and 
degree  air  to  the 
degrees — 

oxide  is  formed,  which  is  a  very  destructive  agent. 
The  only  way  to  avoid  the  production  of  nitrous 
oxide  is  to  keep  the  electrodes  in  direct  contact  with 
the  dielectric.  This  necessitates  the  use  of  pointed 
electrodes,  producing  a  continual  faint  glow  of 
current.  Inasmuch  as  both  of  these  features  are 
covered  by  basic  patents  owned  by  us  it  is  apparent 
that  the  “Ozone  Pure  Airiher'  is  the  only  com- 

25  to  50  per  cent 
fuel  bills — 

pletely  successful  ozone  generating  apparatus  for 
air  purification  that  can  be  offered  to  the  public. 

The  Ozone  Pure  Airifier  shown  in  Fig.  1,  for  in¬ 
stallation  in  the  air  ducts  supplying  the  building, 
solves  the  problem  of  economically  heating  and 
ventilating  large  buildings. 

Current  Consumed 

The  current  consumed  by  the  apparatus  is  ex¬ 
tremely  small,  being  only  about  120  watts  maximum 
for  a  25,000  cu.  ft.  machine  when  operating  on  al¬ 
ternating  current.  Based  on  a  current  cost  of  10c 
per  kw.  hr.,  this  would  give  a  cost  of  12c  per  10- 
hour  day. 


One  complete  Unit  of  1,000  Points  Each 

Opened  to  Show  How  Easily  the  Cylinders  May  be 
Cleaned,  if  Necessary 

In  using  the  Ozone  Pure  Airifier  where  air 
washers  are  used,  the  amount  of  Ozone  injected 
into  the  air  will  also  purify  the  recirculating  water 
of  the  air  washer,  making  it  unnecessary  to  install 
a  separate  Ozone  Pure  Airifier  for  the  water  system. 
*  T'he  Ozone  Pure-Airifier  does  not  (nor  is  it  in¬ 
tended  that  it  should  )  supplant  ventilation,  but,  only 
supplements  it.  Nor  is  it  designed  to  take  the  place 
of  air  washers,  but  can  be  used  either  with  or  with¬ 
out.  We  recommend  air  washing  with  proper 
humidity  control  for  cooling  purposes. 

A  recognized  Heating  and  Ventilating  Engineer 
of  Kansas  City  says: 

“Your  Ozone  Pure  Airifier  not  only  improves  the 
condition  of  the  air,  but  in  addition  is  a  large  fuel 
saver.  In  the  fifteen  years  that  we  have  been  in  the 
heating  and  ventilating  engineering  field,  we  do  not 
recollect  of  any  device  that  we  see  greater  prospects 
for  than  the  Ozone  apparatus.” 

The  Ozone  Pure  Airifier  is  made  in  any  size  de¬ 
sired  to  meet  exact  requirements.  Knowing  the 
amount  of  air  that  it  is  necessary  to  circulate  per 
minute,  in  any  building  in  question,  any  engineer 
can  immediately  figure  the  number  of  cylinders  re¬ 
quired  when  specifying  the  Ozone  Pure  Airifier. 

The  Ozone  Pure  Airifier  is  an  apparatus  pro¬ 
duced  by  an  organization  which  has  been  in  the  air 
purification  business  for  over  twelve  years,  having 
manufactured  Ozone  Pure  Airifiers  for  all  classes 
of  buildings  and  to  have  met  with  unqualified  suc¬ 
cess  almost  every  possible  “bad  air”  condition. 


OZONE  PURE  AIRIFIER  CO.,  1403  W.  Jackson  Blvd. 

CHICAGO,  ILL. 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 
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They  are  made  to  last  and  they  do  last 


The  Kennedy  YBkLVE 

Mfo.  Cou  H  JfitA.  N.Y 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 


Branch  Offices  and  Warehouses;  214 

NEW  YORK:  95  John  St.  BOSTON:  47  India  St 
SAN  FRANCISCO:  CHICAGO: 

23-25  Minna  St.  204-8  N.  Jefferson  St. 

EXPORT  OFFICE;  95  John  St.,  New  York  City 
SALES  OFFICES: 

Philadelphia,  Continental  Hotel  Bldg.  Salt  Lake  City,  503  Dooly  Bldg. 
Kansas  City,  208  Mutual  Bldg.  El  Paso,  704  Two  Republics  Bldg. 

Seattle,  L.  C.  Smith  Bldg.  Portland,  Ore..  Railway  Ex.  Bldg. 

Winnipeg,  Can.,  Chamber  of  Commerce  Bldg. 
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Assures  Dry  Steam 


The  Wright  “Emergency”  3 -valve 
High-Pressure  Automatic  Continu¬ 
ous  Flow  Steam  Trap  increases  the 
efficiency  of  heating  equipment 
because  it  drains  all  accumulated 
condensation  from  steam  lines,  and 
does  it  without  steam  waste. 

The  “Emergency”  Trap  is  but  one 
of  the  Wright- Austin  “steam-savers” 
which  are  guaranteed  and  are  in¬ 
stalled  on  trial. 

Send  for  a  copy  of  our  catalogue 
which  completely  describes  the 
Wright- Austin  Steam  Specialties. 


It^'^STEAM  USER! 


STEAM  USERS 
SINCE ‘94  J 


WRIGHT-AUSTIN  COMPANY 

Detroit,  Mich.,  U.  S.  A. 


Branch  Offices: 

New  York  Boston 

Representatives  Everywhere 


Chicago 
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A  Quarter  Turn  of 
the  Handle  Opens 
or  Closes  the 


GORTON 

QUICK-OPENING 

VALVE 


It  moves  with  a  touch  of  the  foot  or  hand — 
quarter  turn  does  the  trick.  Prevents  opening 
a  window  to  cool  a  room  quickly  (with  resultant 
waste  of  steam  and  coal)  for  it  is  easier  to  oper¬ 
ate  the  radiator  with  Gorton  valve  than  it  is  to 
open  windows. 

There’s  a  real  saving  for  both  your  client  and 
yourself  in  our  suggestion  that  you  write  for  full 
particulars. 


No  stooping.  The  slightest  touch  of 
the  foot  operates  the  valve. 


Here  are  the  Details  of  this 
Remarkable  Valve 

The  valve  with  a  ‘packing  lock — 
Acknowledged  the  best  type  of  valve 
packing. 

B.  A  ground  ball  shoulder  fitting  on  a 
ground  seat,  Steam  and  water  tight,  and 
stays  tight. 

C.  Loose  joint  connection  between  valve 
stem  and  disc — insuring  perfect  seating  of 
disc. 

D.  Bronze  spring  prevents  grit  or  dirt 
getting  between  disc  and  valve  seat  during 
shipment. 

E.  Mineral  composition  disc,  no 
metal,  sulphur  nor  rubber.  Disc 

Dand  seat  both  machine  ground  to  a 
perfect  taper  surface,  giving  perfect 
seat. 

A  combination  proof  against 
rusting,  wedging,  cutting,  abra¬ 
sion  and  leaking. 

ull  pipe  size  unobstructed  passage  through 
the  disc.  No  obstruction  to  passage  of  steam  as  in 
ordinary  disc  valve. 


Radiator  or  Straightway — with  or  without  Union 


Equip  your  Radiators  with  Gorton  Valves  and  save  money  on  the  coal  pile 

GORTON  &  LIDGERWOOD  CO.,  lOO  Liberty  St.,  New  York,  N.  Y 


See  Sweet’s  Architectural  Catalog,  page  1757,  for  Specifications — Write  for  Catalogs, 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 
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Business  Builders 


‘The  Trap  Without  a  Diaphragm’ 


‘The  Trane  Graduated  Vapor  Valve’ 


‘The  Trane  No.  2  Direct  Return  Trap’ 


That  the  Trane  System  of  Vapor 
Heating  is  a  real  business  builder 
is  amply  proven  by  the  experience 
of  our  customers.  It  is  expressed  in  the 
satisfaction  of  thousands  of  satisfied 
users  in  buildings  of  every  description. 

Equipped  throughout  with  high  grade 
heating  specialties  that  have  stood  the 
real  service  tests  of  permanency  and 
dependability,  Trane  Systems  have 
established  an  enviable  record  for  eco¬ 
nomical  and  efficient  heating  results. 

Trane  Products  are  worth  while  builders 
of  business  good  will,  and  they  are 
backed  by  a  valuable  and  nationally 
known  engineering  service  that  is  always 
at  your  disposal.  It  will  pay  you  to 


Write  for  Bulletins  today 


The  Trane  Company 


Established  i88j 


206  Cameron  Ave. 


La  Crosse,  Wis. 


Chicago  Boston  New  York  Philadelphia 

Washington  Harrisburgh  Salt  Lake  City 


STRANE 


Pirn.ttr  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 
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After  Work  is  Over 


Warm  Water  Outk.; 


Adjuatment 

I 


Positively  Prevents  Scalding 

The  Powers  Steam  and 
Water  Mixer — An  Instan¬ 
taneous  Water  Heater 


When  wash-up  time  comes,  you  will  save  time 
and  annoyance  for  your  men  by  giving  them  wash 
water  heated  by  the 

POWERS 

Steam  and  Water  Mixer 

This  is  the  most  economical  water  heater  you  can  install 
for  your  wash-rooms,  shower  baths,  etc.  Thermostatically 
controlled  and  entirely  automatic  in  operation.  Mixes  live 
steam  and  cold  water,  and  delivers  water  of  any  desired 
temperature,  instantly,  with  no  danger  of  scalding. 

T ry  one  thirty  days  at  our  risk 


\  Specialises  inc/Tueomaeic/Hea'f  CoTvfrol 


954  Architects  Building,  NEW  YORK 
2718  Greenview  Avenue,  CHICAGO 
565  Boston  Wharf  Building,  BOSTON 
The  Canadian  Powers  Regulator  Co.,  Ltd.,  Toronto,  Ont. 


1076) 


QUALITY 


SERVICE 


B  &  B  Pneumatic  Valve 

When  it  comes  to  Heating,  specify  the  B.  &  B.  Heat¬ 
ing  Specialties  and  B.  &  B.  Temperature  Control 
System.  You  will  find  the  B.  &  B.  Specialties  will 
always  give  you  the  best  of  service — for  service 
means— DURABILITY— SIMPLICITY— and  the 
sectional  cuts  illustrated  show  these  features;  which 
means  that  your  repair  bills  are  going  to  be  elimi¬ 
nated.  We  refer  you  to  such  buildings  as  the 
DURANT  BUILDING,  DETROIT,  MICHIGAN— 
Temp.  Control  and  Vacu  Traps; 

HANNA  BUILDING,  CLEVELAND,  OHIO— 
Multiflex  Traps; 

PENNSYLVANIA  HOTEL,  NEW  YORK,  N.  Y.— 
Temp.  Control; 

and  thousands  of  similar  buildings. 

Literature  sent  upon  request 


B  &  B  Multiflex  Modulation  Valve 


Ocnaral  Offices  and  FactoriesXLEVELAND.OHio. 


B  &  B  Multiflex  Trap 
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The  Ideal  Heating 
System 


for  the  city  or  suburban  residence,  office  building,  institution, 
school  and  other  types  of  structures  that  do  not  cover  a  large 
area,  should  be  one  from  which  utmost  comfort  can  be  secured  at 
minimum  of  maintenance. 

The  Webster  Modulation  I 
System  of  Steam  Heating 

is  designed  to  meet  this  condition  of  service.  The  temperattre  of 
each  r(^m  can  be  accurately  adjusted  to  suit  occupants  witho  at 
disturbing  the  tempe  ature  condition  in  other  rooms.  Condensa¬ 
tion  and  entrained  air  are  effectively  removed  from  the  radiators 
without  noise. 

A  typical  boiler  room  showing  the  application  of  the  Webster 
Damper  Regulator  and  Webster  Modulation  Vent  Trap  is  illus¬ 
trated  below.  The  draft  is  controlled  effectively  to  maintain  the 
necessary  steam  pressure.  Entrained  air  is  vented  to  atmos¬ 
phere  and  the  return  of  water  is  automatically  accomplished. 

There  is  a  Webster  Heating  Engineer  located  near  you,  and 
who  will  gladly  supply  necessar\  heating  data  and  assist  in  laying 


Why  pay  $1.50,  instead  of 
2^c  a  pound  for  about 
286  pounds  of  superfluous 
iron  in  a  steam  trap  ? 
That  is  literally  what  you 
do  when  you  purchase  a 
cumbersome  steam  trap  of 
the  bucket  or  float  type, 
with  its  array  of  trouble¬ 
some  floats,  levers,  valves, 
water  gauges,  bowls,  tog¬ 
gles,  packing  and  other 
unnecessary  parts. 


oat  your  next  job.  Call  him  in! 


The  Steam  Trap  Sarco  does  every¬ 
thing  that  the  larger,  heavier  and 
more  complicated  traps  do.  Yet,  it 
has  but  one  moving  part  and  weighs 
about  6  per  cent  as  much. 


WARREN  WEBSTER  &  CO 
CAMDEN,  N.  J. 


STEAM  TRAP 

SARCO 


because  of  its  simplicity  and  light 
weight,  sells  for  about  one- third 
the  price  of  other  makes. 

A  Sarco  saves  money  in  the  pur¬ 
chase  price  as  well  as  in  installation 
cost,  for  it  requires  no  platform 
building,  no  supports,  no  pit  digging. 

Can  be  easily  and  quickly  installed 
at  any  point  on  the  line. 


Let  us  send  you  a  Sarso  on  30  days*  trial.  If 
you  are  willing  to  part  with  it  at  the  end  of 
that  time,  send  it  back  and  the  trial  will  cost 
you  nothing. 

Write  for  Booklet  P-12  and  full  information 


SARCO  CO 


231  Broadway,  New  York 

Philadelphia  < 


Cleveland 

Detroit 


Buffalo 

Chicago 


Typical  Boiler  Connections  and  Arrangement  of 
Webster  Appliances  for  the  Webster 
Modulation  System 


1 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 
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The  Valve  wiihbut  a  Fault 


In  this  so-called  Pack¬ 
less  Valve  ground  joints 
take  the  place  of  the  or¬ 
dinary  cotton-wick  pack¬ 
ing.  These  soon  wear 
down  thru  friction,  mak¬ 
ing  it  necessary  to  re¬ 
new  them  at  intervals. 


Composition  Rings  and 
Cotton  wick  packing  are 
used  in  this  so-called 
Packless  Valve.  The 
rings  soon  wear  out  caus¬ 
ing  the  valve  to  leak. 


\Jan  aBarrelhe  . . 

Emptied  ihrou^  the 
Bundhole  as  auicklv 
as  it  can  be  filled  throng 
the  Open  Head  ? 


iLeakLesd 


Seems  like  a  foolish  question.  Yet  this  is  the  princi¬ 
ple  on  which  most  steam  traps  are  designed — with  an 
opening  of  only  in  the  discharge  valve  while  the 
pipe  connection  has  a  l-Yf’  hole.  And  then  you  wonder 
why  you  require  such  a  large,  expensive  trap  to  handle 
your  condensation. 

It’s  different  with  the  American  Ideal.  Here  the 
valve  discharge  orifice  is  much  larger  than  any  other 
trap  having  the  same  size  inlet.  Consequently  you  can 
use  a  smaller  trap  of  the  American  Ideal  continuous 
flow  type  than  of  other  makes. 


\  ears  of  bitter  experience  have  taught  reputable  Architects 
and  Contractors  that  it  does  not  pay  to  use  a  cheap,  in¬ 
ferior  radiator  valve  that  requires  packing  and  adjustment 
every  year  or  so.  There  are  many  so  called  “Packless” 
valves  on  the  market.  The  majority  of  these  have  one  or 
more  of  the  disadvantages  in  construction  as  shown  in  the 
circles  on  this  page.  The  SYLPHON  PACKLESS  radiator 
valve  is  the  only  valve  that  has  NO  PACKING — NO  COM¬ 
POSITION  DISCS,  and  NO  METAL  RINGS.  There  are 
no  rotating  or  sliding  parts  exposed  to  steam  or  water  and 
the  valve  CANNOT  LEAK.  The  SYLPHON  PACKLESS 
radiator  valve  permanently  and  positively  insures  the  owner 
against  all  renewal  expen.se.  The  valve  is  known  as  our 
“Government  Pattern”  and  has  been  approved  by  the  United 
States  Government 

There’s  a  Fulton  Agent  near  you — he’ll  be  glad  to  explain 
and  demonstrate.  Send  for  Pamphlet  W. 


iiMERICAN  IDEftU 


is  the  only  trap  with  a  powerful  enough  leverage  to  op¬ 
erate  a  valve  with  such  a  large  orifice. 

Because  of  this  powerful  leverage,  we  can  use  a 
heavy  float  of  thicker,  stronqer  seamless  copper  which 
will  withstand  a  pressure  of  600  lbs.  to  the  square  inch. 
This  heavier  float  eliminates  the  danger  of  the  float 
collapsing  and  enables  us  to  guarantee  it  for  the  life  of 
the  trap. 

These  features,  and  others  like  the  reversible  and 
renewable  Monel  metal  valve  stem,  renewable  phosphor 
bronze  seat,  water  sealed  valve,  etc.,  make  the  .4merican 
Ideal  the  most  efficient  and  durable  as  well  as  the 
cheapest  trap  on  the  market. 

Write  for  interesting  booklet,  “A  Steam  Trap  Cate¬ 
chism.” 


Compare  the  beautiful 
ro.sewood,  non-burning 
handle  of  the  Sylphon 
V’alve  with  this  valve 
where  exposed  metal 
places  one  in  danger  of 
having  the  hand  burned. 


In  this  type  of  valve  cot¬ 
ton-wick  packing  is  used 
which  necessitates  re¬ 
packing  every  eight 
months  or  so. 


AMERICAN  STEAM  GAUGE 
&  VALVE  MFG.  CO. 

Boston,  Mass 

- —  '  1^^  New  York 


Chicago 

Pittsburgh 


The  Fulton  Company 

KNOXVILLE.  TENN..  USA. 


Los  .4r.gele8 


- BRANCHES; 

New  York  Detroit 

Hudson  Terminal  Bldg.  1247  Washington  Blvd. 

Representatives  in  all  large  centers. 

I  The  largest  plant  in  the  World  devoted  to 

'  the  manufacture  of  thermostatic  instruments. 

mention  Thk  Heating  and  Ventilating  Magazine  when  you  write. 


Chicago 

Wrigley  Bldg. 


THE  HEATING  AND  VENTILATING  MAGAZINE 


17 


ALLEN  AIR-TURBINE  VEN11UT0R 

Standard  of  Ventilating  Efficiency 

The  Allen  Ventilator  is  an  air-dricen  rotating  suction  turbine.  It  creates  a  mechan¬ 
ically  forced  action,  precisely  the  same  as  expensive  steam  or  electrically  driven  systems. 

Therefore  its  air  displacement  capacity  is  positive,  dependable,  measurable  and 
guaranteed. 

But  its  low  initial  and  installation  cost  is  also  the  final  cost.  It  eliminates  all  operat¬ 
ing  expense,  care,  expert  attention  and  up-keep. 

ASK  A  USER  -  HE  KNOWS 

Allen  Air-Turbine  Ventilators  are  unaffected  by  snow,  ice,  sleet  or  rain.  They  are 
positioely  lea^-proof,  and  the  powerful,  continuous  upward  suction  flow  of  air  make 

down  drafts  impossible.  Fatentea 

# 

Wherever  ventilation  is  desired — in  factories,  foundries,  stores,  schools,  hotels,  CARRIES  OFF 
churches,  theatres,  residences,  kitchens,  bakeries,  tanneries,  bams,  stables,  garages,  GASES 

chimnevs,  air  shafts,  or  wherever  air  circulation  is  required,  Allen  Air-Turbines  hace  MOI^TIIRP’ 

proven  the  best,  cheapest  and  most  efficient  ventilatijg  system  known.  MUlb  I  UKt 

STEAM 

Many  of  America’s  largest  industrial  concerns  have  adopted  and  endorse  the  Allen  SMOKE 

Air-Turbine  Ventilators.  VAPOR 

Write  for  Detailed  Literature^  ODOR^*^ 

HEAT 

ALLEN  AIR-TURBINE  VENTILATOR  CO. 

DETROIT  Eighth  and  Porter  Sts.  MICHIGAN  DAMPNESS 


A  Steam  Trap  that  Automatically 
Eliminates  Air  and  Water  Condensation 
Without  Allowing  Escape  of  Steam 


'^HE  McDonald  Under-Seat  Valve  is  the  only 
^  valve  of  its  kind  on  the  market.  The  prin¬ 
ciple  of  operation  is  positive  and  noiseless.  It 
gives  perfect  service  on  any  radiator  on  a  two- 
pipe  heating  system  and  under  any  ordinary  pres¬ 
sure  up  to  ten  pounds.  Handles  and  discharges 
a  much  larger  quantity  of  water  than  any  other 
trap  or  valve  of  equal  size.  Self-cleaning. 
Carries  away  all  scale.  Entire  inside  instantly 
removable  by  loosening  cap.  Saves  every  ounce 
of  steam.  Its  economical  features  are  greatly 
appreciated  by  the  building  owner. 


Leading  architects,  heating 
engineers  and  contractors  are 
specifying  and  installing  large 
numbers  of  the  McDonald 
Under-Seat  Valve,  because  its 
superior  features  have  been 
proven  in  service. 


Write  for  detailed  information 

The  McDonald  Under  Seat  Valve  Co. 

602  Swetland  Building  CLEVELAND,  OHIO 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 
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American-Marsh  Pumps 

for  Heating  Systems 


For  use  in  roturiung  the  condensation  tor  the  boiler  on 
beating  systems  where  the  steam  pressure  is  too  low  to 
operate  a  steam  pump.  Water  is  returned  to  the  boiler  in  its 
hottest  state.  Equipped  with  an  automatic  float  valve  which 
la  positive  and  reliable. 


American-Marsh  Vacuum  Pumps  have  been 
recommended  and  specified  by  a  majority  of  the 
leading  heating  engineers  and  Contractors  for  over 
twenty  years. 

Made  with  only  best  of  material  and  workman¬ 
ship.  Highest  efficiency  guaranteed. 

Elquipped  with  am  improved  steam  valve  which 
is  especially  adapted  for  vacuum  service.  American- 
Marsh  Pumps  are  positive  in  action,  possess  a 
perfect  governing  element  and  will  not  hang  up 
under  all  the  varying  conditions. 


Ask  for  Bulletins  Nos.  24  and  27 

AMERICAN  STEAM  PUMP  CO. 

Battle  Creek,  Mich. 

Our  slogan:  Simplex  not  Duplex.  “To  be  simple  is  to  be  great” 


“ALLENCLIF^^  CENTRIFUGAL  PUMPS 

FOR  CONTINUOUSLY  SATISFACTORY  SERVICE 


SIMPLE  IN  DESIGN 
EASILY  MAINTAINED 
CHEAPLY  OPERATED 

INTERCHANGEABLE,  BRONZE 
BUSHED.  RING  OILING  BEAR¬ 
INGS 

CAN  BE  DISMANTLED  AND 
REASSEMBLED  WITHOUT  DIS¬ 
CONNECTING  PIPES  OR  MOV¬ 
ING  MOTOR 

THEY  ARE  EFFICIENT, 
RELIABLE  PUMPS  FOR 
CIRCULATING,  PRESSURE 
BOOSTING,  OR  GENERAL 
SERVICE 


THE  ALLENCLIF  ENGINEERING  COMPANY 


638  E.  LIVINGSTON  AVE. 


WRITE  FOR 
BULLETIN  NO.  1 


COLUMBUS,  OHIO 


Plraxr  mrntion  The  Heating  and  Ventilating  Magazine  when  you  write. 
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Air  Conditioning 


PRELIMINARY 


to  the  design  of  any  air  conditioning  installation, 
it  is  necessary  to  determine  existing  conditions  as 
well  as  operating  requirements.  We  are  placing 
at  the  service  of  consulting  engineers,  the  labora¬ 
tory  equipment  and  experience  necessary  to  make 
and  interpret  such  tests. 

Full  information  and  catalogue,  cover¬ 
ing  all  phases  of  air  conditioning  work, 
can  he  obtained  by  requesting  a  personal 
call  or  by  correspondence. 


WLFLEISHER&CXJW 

“the  climate  doctors 


DEHUMIDIFIER,  H.4RD  CANDY  FACTORY 


LA  VIGNE 

PACKLESS  QUICK- OPENING 
STEAM  RADIATOR  VALVES 


have  been  tested  by  a  great  many  years  of  strenuous  service 
and  the  engineering  principles  involved  in  their  construction 
have  been  proven  absolutely  correct. 

These  valves  Positively  do  not  leak  air,  water  or  steam 
Open  quickly  and  close  just  as  quick.  Are 
,  correctly  proportioned  and  properly  man¬ 
ufactured. 


Lavigne  Paeklett  Wood  Wheel  Handle 


BUILT  RIGHT 


TO  STAY  TIGHT 


Made  in  six  sizes ^  many  styles  of  handles- - 
All  good  jobbers  handle  them 

COMMONWEALTH  BRASS  CORPORATION  DETROIT,  MICH. 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 
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VACUUM  VAPOR 

Have  been  successfully  installed  in  thousands  of  buildings — 

A  RECORD  OF  20  YEARS  OF  SUCCESS 


SPECIFY 


THESE 


ILLINOIS 

VALVES 


whenever  you  want 
the  best 


VWV\^ 


Write  for  New  Vapor 

^  --L— Catalog — real  data 

THERMO  RADIATOR  TRAP' 

The  Original  Vertical  Seat  Trap. 

Dirt  proof.  Closes  against  the  steam. 

Positive  operation  and  long  life. 

^^Jllinois  Heating  Systems  make  warm  friends^ 

ILUNOl  S  •  ENGITHEERI/^G  COMPANY 

Racine  Ave.  and  20th  Place,  CHICAGO 

Representatives  in  21  principal  cities  Consult  local  telephone  directory 


ILLINOIS  MODULATING  VALVE 

A  half  turn  from  full  open  to  closed. 
All  working  parts  accurately  machined 
E-  siest  operating  valve  on  market. 


The  Experience  of  Over  a 
Quarter  of  a  Century  is  Behind 


LEAR 


Vacuum,  Vapor, 

Low  aud  High  Pressure 

Heating  Specialties 


.McAlfur  l’ackl<-s.s  CiraihiatH  Valve,  not  only 
the  haiotometil  eraluatiiiK  val  e  Imt  the 
simiJest  atnl  of  the  lie.^t  eon.^tnietioii  of  any 
valve  on  the  market. 


■Acme  Vacuum — Va|K)r  I’ressure 
RcKulatint;  Valve 
Full  .Area— Accestiible 


Recognized  the  world  over  us 
vSTAXDARI) 


I  nivi-nud  Miatu  'l  ra|> 
V»r>|l4r  S«l  \i'rrM|liie 


Tt’lrphtiiii*  Ouiml 


Titr  IlKATma  am*  \'*htilatim«.  Mauaxim 
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KiiiUft  atxl 
I'olloii  wirk  pai-kitiK  arr 
u«r(l  III  ihiA  KU'Calldl 

I’arklcka  Valve.  T  h  c 
riti|t!«  Kouii  wear  out  cau»* 
iiiK  the  valve  lu  leak. 


Ill  thin  Ml  rallrii  l'ark< 
leK*  Valve  Rrouiiil  joiiiia 
lake  the  place  of  the  or- 
'liiiary  rollon  wirk  park 
in*.  Thi‘»e  Mion  wear 
down  thru  friction,  mak- 
iiiK  it  nerrHNary  to  re¬ 
new  them  at  intervals. 


Years  of  bitter  experience  have  taught  reputable  Architects 
and  Contractors  that  it  does  not  pay  to  use  a  cheap,  in¬ 
ferior  radiator  valve  that  requires  packing  and  adjustment 
every  year  or  so.  There  are  many  so  called  “Packless” 
valves  on  the  market.  The  majority  of  these  have  one  or 
more  of  the  disadvantages  in  construction  as  shown  in  the 
circles  on  this  page.  The  SYLPHON  PACKLESS  radiator 
valve  IS  the  only  valve  that  has  NO  PACKING — NO  COM¬ 
POSITION  DISCS,  and  NO  METAL  RINGS.  There  are 
no  rotating  or  sliding  parts  exposed  to  steam  or  water  and 
the  valve  CANNOT  LEAK.  The  SYLPHON  PACKLESS 
radiator  valve  permanently  and  positively  insures  the  owner 
against  all  renewal  expense.  The  valve  is  known  as  our 
“Government  Pattern”  and  has  been  approved  by  the  United 
States  Government 

There’s  a  Fulton  Agent  near  you — he’ll  be  glad  to  explain 
and  demonstrate.  Send  for  Pamphlet  W. 


%jan  anaireiDe 
Emptied  ihrou^  the 
Bundhole  asqjucMy. 
as  it  can  be  filled  throu^ 
ihe  Open  Head  ? 


It’s  different  with  the  American  Ideal.  Here  the 
valve  discharge  orifice  is  much  larger  than  any  other 
trap  having  the  same  size  inlet.  Consequently  you  can 
use  a  smaller  trap  of  the  American  Ideal  continuous 
flow  type  than  of  other  makes. 

>tMERICAN  IDEAL 


»ijQ 
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is  the  only  trap  with  a  powerful  enough  leverage  to  op¬ 
erate  a  valve  with  such  a  large  orifice. 


Seems  like  a  foolish  question.  Yet  this  is  the  princi¬ 
ple  on  which  most  steam  traps  are  designed — with  an 
opening  of  only  the  discharge  valve  while  the 

pipe  connection  has  a  1-^"  hole.  And  then  you  wonder 
why  you  require  such  a  large,  expensive  trap  to  handle 
your  condensation. 


Because  of  this  powerful  leverage,  we  can  use  a 
heavy  float  of  thicker,  stronqcr  seamless  copper  which 
will  withstand  a  pressure  of  600  lbs.  to  the  square  inch. 
This  heavier  float  eliminates  the  danger  of  the  float 
collapsing  and  enables  us  to  guarantee  it  for  the  life  of 
the  trap. 


Write  for  interesting  booklet,  “A  Steam  Trap  Cate¬ 
chism.” 


AMERICAN  STEAM  GAUGE 
&  VALVE  MEG.  CO. 

Boston,  Mass. 


Atlanta  Chicago 

New  York  Pittsburgh 

Los  Angeles 


In  this  type  of  valve  cot¬ 
ton-wick  packing  is  used 
which  necessitates  re¬ 
packing  every  eight 
months  or  so. 


Compare  the  beautiful 
rosewood,  non-burning 
handle  of  the  Sylphon 
Valve  with  this  valve 
where  exposed  metal 
places  one  in  danger  of 
having  the  hand  burned. 


The  Fulton  Company 

KNOXVILLE.  TENH.  USA. 


- ^  BRANCHES: 

York  Detroit  Chicago 

_  '  Hudson  Terminal  Bldg.  1247  Washington  Blvd.  Wrigley  Bldg- 

Representatives  in  all  large  centers. 

The  largest  plant  in  the  World  devoted  to 
the  manufacture  of  thermostatic  instruments. 

Please  mention  TiiK  Heating  and  Ventilating  Magazine  when  you  write. 


These  features,  and  others  like  the  reversible  and 
renewable  Monel  metal  valve  stem,  renewable  phosphor 
bronze  seat,  water  sealed  valve,  etc.,  make  the  American 
Ideal  the  most  efficient  and  durable  as  well  as  the 
cheapest  trap  on  the  market. 


77ie  Valve  uiUhout  a  Fault. 


THE  HEATING  AND  VENTILATING  MAGAZINE 
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A  Steam  Trap  that  Automatically 
Eliminates  Air  and  Water  Condensation 
Without  Allowing  Escape  of  Steam 


Write  for  detailed  information 


The  McDonald  Under  Seat  Valve  Co. 

602  Swetland  Building  CLEVELAND,  OHIO 


'^HE  McDonald  Under-Seat  Valve  is  the  only 
^  valve  of  its  kind  on  the  market.  The  prin¬ 
ciple  of  operation  is  positive  and  noiseless.  It 
gives  perfect  service  on  any  radiator  on  a  two- 
pipe  heating  system  and  under  any  ordinary  pres¬ 
sure  up  to  ten  pounds.  Handles  and  discharges 
a  much  larger  quantity  of  water  than  any  other 
trap  or  valve  of  equal  size.  Self-cleaning. 
Carries  away  all  scale.  Entire  inside  instantly 
removable  by  loosening  cap.  Saves  every  ounce 
of  steam.  Its  economical  features  are  greatly 
appreciated  by  the  building  owner. 


ALLEN  AIR-TURBINE  VENTIUTOR 


Leading  architects,  heating 
engineers  and  contractors  are 
specifying  and  installing  large 
numbers  of  the  McDonald 
Under-Seat  Valve,  because  its 
superior  features  have  been 
proven  in  service. 


Altmn  Ventilator  it  an  a/r-ir/Mn  rotating  suction  turbine.  It  creates  a  mtcfian- 
itally  Joreti  aeiion.  precisely  the  same  as  expensive  steam  or  electrically  driven  systems. 

Therefore  its  air  displacement  capacity  is  positive,  dependable,  measufhlt  and 
tuaranttad. 

But  its  low  initial  and  installation  cost  is  also  the  final  cost.  It  aliminaUs  all  optral- 
ing  exptrut,  care,  expert  attention  and  up-keep. 


ASK  A  USER  -  HE  KNOWS 


Allen  Air-Turbine  Ventilators  are  unaffected  by  snow,  ice,  sleet  or  rain.  They  are 
positively  leah-proof,  and  the  powerful,  continuous  upward  suction  flow  of  air  make 
down  drafts  impossible. 

Wherever  ventilation  is  desired — in  factories,  foundries,  stores,  schools,  hotels, 
churches,  theatres,  residences,  kitchens,  bakeries,  tanneries,  bams,  stables,  garages, 
chimnevs,  air  shafts,  or  wherever  air  circulation  is  required,  Allen  Air-Turbines  have 
proven  the  best,  cheapest  and  most  efficient  ventilatug  system  known. 

Many  of  America’s  largest  industrial  concerns  have  adopted  and  endorse  the  Allen 
Air-Turbine  Ventilators. 

Write  for  Detailed  Literature . 

ALLEN  AIR-TURBINE  VENTILATOR  CO. 

DETROIT  Eighth  and  Porter  Sts.  MICHIGAN 


Patented 


CARRIES  OFF 
GASES 
MOISTURE 
STEAM 
SMOKE 
VAPOR 
FOUL  AIR 
ODORS 
HEAT 
FUMES 
DUST 

DAMPNESS 


Patenteil 
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“ALLENCLIF”  CENTRIFUGAL  PUMPS 


The  Keco&iilzed  Standard 


American-Marsh  Vacuum  Pump>s  have  been 
recommended  and  specified  by  a  majority  of  the 
leading  heating  engineers  and  Contractors  for  over 
twenty  years. 


Ask  for  Bulletins  Nos.  24  and  27 


AMERICAN  STEAM  PUMP  CO. 

Battle  Creek)  Mich. 


Our  slogan:  Simplex  not  Duplex.  “To  be  simple  is  to  be  great” 


THE  ALLENCLIF  ENGINEERING  COMPANY 


638  E.  LIVINGSTON  AVE. 


WRITE  FOR 
BULLETIN  NO.  1 


COLUMBUS,  OHIO 


For  use  in  rotiiriiing  the  condensation  to  the  boiler  on 
beating  systems  where  the  steam  pressure  is  too  low  to 
operate  a  steam  pump.  Water  is  returned  to  the  boiler  in  Its 
hottest  state.  Equipped  with  an  automatic  float  valve  which 
Is  positive  and  relialde. 


Made  with  only  best  of  material  and  workman¬ 
ship.  Highest  efficiency  guaranteed. 

ElquipF>ed  with  an  improved  steam  valve  which 
is  especially  adapted  for  vacuum  service.  American- 
Marsh  Pumps  are  positive  in  action,  possess  a 
perfect  governing  element  and  will  not  hang  up 
under  all  the  varying  conditions. 


FOR  CONTINUOUSLY  SATISFACTORY  SERVICE 


SIMPLE  IN  DESIGN 
EASILY  MAINTAINED 
CHEAPLY  OPERATED 


CAN  BE  DISMANTLED  AND 
REASSEMBLED  WITHOUT  DIS¬ 
CONNECTING  PIPES  OR  MOV¬ 
ING  MOTOR 


THEY  ARE  EFFICIENT, 

reliable  pumps  for 

CIRCULATING,  PRESSURE 
BOOSTING,  OR  GENERAL 
SERVICE 


INTERCHANGEABLE,  BRONZE 
PUSHED,  RING  OILING  BEAR¬ 
INGS 


Plrnsr  mrntion  The  Heating  and  Ventilating  Magazine  when  you  write. 
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PACKLESS  QUICK- OPENING 
STEAM  RADIATOR  VALVES 


have  been  tested  by  a  great  many  years  of  strenuous  service 
and  the  engineering  principles  involved  in  their  construction 
have  been  proven  absolutely  correct. 

These  valves  Positively  do  not  leak  air,  water  or  steam 
Open  quickly  and  close  just  as  quick.  Are 
correctly  proportioned  and  properly  man¬ 
ufactured. 


Lavigne  Packless  Wood  Wheel  Handle 


BUILT  RIGHT 


TO  STAY  TIGHT 


Made  in  six  sizes,  many  styles  of  handles- • 

All  good  jobbers  handle  them 

COMMONWEALTH  BRASS  CORPORATION  DETROIT,  MICH, 


Air  Conditioning 


PRELIMINARY 

to  the  design  of  any  air  conditioning  installation, 
it  is  necessary  to  determine  existing  conditions  as 
well  as  operating  requirements.  We  are  placing 
at  the  service  of  consulting  engineers,  the  labora¬ 
tory  equipment  and  experience  necessary  to  make 
and  interpret  such  tests. 


Full  information  and  catalogue,  cover¬ 
ing  all  phases  of  air  conclitionirg  work, 
can  be  obtained  by  requesting  a  personal 
call  or  by  correspondence. 


W  L  FLEISHER  &CQI«: 

‘"the  climate  doctors 

31  UNION  SQUARE  WEST  N  EW  YORK  CITY 


DEHUMIDIFIER,  HARD  CANDY  FACTORY 


APPARATUS 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 
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ANNOUNCEMENT! 


AN  I 

INNOVATION  I 

IN  I 

VACUUM  RETURN 
LINE  PUMPS.  I 

IF 

YOU  DESIRE  TO 
ELIMINATE 
STUFFING 
BOXES 
CORROSION 
AND  EROSION 
OF  WORKING  PARTS 

ASK  US 

THOMPSON  MFC. CO. 
□ES  MOINES  IOWA. 
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THE  THOMAS  AUTOMATIC 
CONDENSATION  UNITS 


iPi  Ssnd  for 
Circular 


THOMAS  PUMP  WORKS,  154  Spring  St.,  New  York 


YEOMANS 

ELECTRICALLY  OPERATED 

CONDENSATION  RETURN  PUMPS 

HORIZONTAL  AND  VERTICAL 


“ADVANCE” 

CONDENSATION  PUMPS 


For  Low  Pressure  and  Vapor  Heating  Systems 


Electric  Motoi  Driven 

Automatic  in  Operation 

Obtain  absolute  protection 
against  overloading  and  burn¬ 
ing  out  of  motor  by  using 
“ADVANCE”  Candenaation 
Pump  and  Receivar  Equip¬ 
ment. 


Ten  to  thirty  pounds  pressure 
for  1,000  to  50,000  sq.  ft.  Elec¬ 
tric  current  to  suit.  Large 
units  special. 


“Advance” 
Automatic  Feed 
Pumps 

and  Receivers 


Fifteen  to  two  hundred  fifty 
pounds  pressure  for  1,000  to 
60,000  sq.  ft.  Larger  units 
special. 

For  the  highest  efficiency 
units 

Write  for  Bulletin  HV-2I8 


SPECIAL  TYPE  H  HIGH  PRESSURE  UNIT 

RUGGED  RELIABLE 

Constructed  to  insure  long  life. 

Superiority  proven  by  years  of  experience. 

Send  fur  Bulleiiii  C-5100 

YEOMANS  BROTHERS  CO.,  1421  Dayton  St.,  Chicago,  III. 


Advance  Pump  and  Compressor  Co. 

BATTLE  CREEK,  MICH. 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 


mot  water  outlet 


I'Aiaifil' 


STEAM 

INLET 


COLO 

WATER 

INLET 


STEAM 

OUTLET 
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META  PH  RAM 

liMHimMMnyiMHMml 


2"  for  Hot  Water 


One  for  Every  Duty 

& 

Duty  for  Every  One 


HOT  WATER 


LOW  PRESSURE 


handling  boilers  lo  sec  that  they  are  equipped 
with  sensitive,  powerful  and  durable 
regulators.  Melaphram  means  the 
best  metallic  Regulator  made. 


7"  for  Low  Pressure 
and  Vapor 


Made  in  2",  4",  7"  and  10"  sizes 


VAPOR 


NATIONAL  REGULATOR  CO. 

FACTORY  AND  GENERAL  OFFICES 
208-212  South  Jefferson  Street 
CHICAGO 


A-JACKS 

for 

HIGH  PRESSURE 


The  Patterson  System  of 


The  Patterson  Combined  Water 
Heater  and  Storage  Tank 

Made  of  heavy,  steel  boiler  plate  with  extra  heavy  heads. 
Tube  head  of  forged  steel.  Heating  section  consists  of  a  series 
of  single  ‘n’  tubes — of  seamless  drawn  copper — with  both 
ends  of  each  tube  expanded  into  tube  head.  Large  storage. 


Water  Heating 

Supplies  Ample  Hot  Water 
Instantly  for  Every  Service 

Each  system  is  built  on  an  engineering 
specification  for  the  particular  purpose. 

Our  engineers  will  assist  you  to  recom¬ 
mend  and  you  can  guarantee  w  hatever 
we  specify  for  you. 

(’all  on  us — anvtime. 


The  Patterson-Kelley  Co. 

23  Dcy  Street  New  York  City 


» 


VACUUM  VAPOR 

Have  been  successfully  installed  in  thousands  of  buildings — 

A  RECORD  OF  20  YEARS  OF  SUCCESS 


SPECIFY 

THESE 

ILLINOIS 

VALVES 


whenever  you  want 
the  best 


Write  for  New  Vapor 
Catalog — real  data 

THERMO  RADIATOR  TRAP  ILLINOIS  MODULATING  VALVE 

The  Original  Vertical  Seat  Trap.  A  half  turn  from  full  open  to  closed. 

Dirt  proof.  Closes  against  the  steam.  All  working  parts  accurately  machined 

Positive  operation  and  long  life.  ii-  slest  operating  valve  on  market. 

^^Jllinois  Heating  Systems  make  warm  friends^ 


ILUNOl  S  '  ENCIJNEERI/^C  COMPANY 

Racine  Ave.  and  20th  Place,  CHICAGO 

Representatives  In  21  principal  cities  Consult  local  telephone  directory 


The  Experience  of  Over  a 
Quarter  of  a  Century  fs  Behind 


Vacuum,  Vapor, 

Low  and  High  Pressure 

Heating  Specialties 


McAlear  I’ackloss  (iraduated  Valve,  not  oiily 
the  handsomest  craiuatiiiK  val  e  but  the 
simplest  and  of  the  best  construction  of  any 
valve  on  the  market. 


••Venie  Vacuum — Vapor  I’ressure 
Regulating  Valve 
Full  .\rea— Accessible 


Recognized  the  world  over  as 

standard 


We  inanufacturj?  and  carry  in  stock  a 
complete  line  of  Steam,  Water  and  Air 
Specialties  for  Steam  Heating  and  Power 
Plants. 


Our  catalogue  No.  25  is  ready 
for  you 


Mc.tltar  IVrfection  Radiator  Trap  will 
close  tight  against  a  steam  pressure  of  15 
lbs.  when  distdiarging  direct  to  the  atmos¬ 
phere,  or  into  a  vacunin  of  from  1  to  25  in. 


Our  new  bulletins  A,  B,  C,  1>,  E — c 
ing  McAlear  Heating  Specialties 
yours  for  the  asking. 


I’niversa!  .‘^tcam  Trap 
Reversible  !<cat — Accessible 


THE  McALEAR  MFG.  CO 


1901-7  So.  Western  Ave.,  Chicago 


Telephone  Canal  7201-7202 
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SUPERIOR  HEAT  -  CONTROL 
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JOHN/ON  SERVICE  COMPANY 

/MILWAUKEE  -  U.^.  A. 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 


The  2-part  TRAP 
— individually  tested 

When  the  Testing  Stand  at  the  factory  puts  the 
O.  K.  on  a  trap,  that  trap  is  ready  for  business.  In¬ 
stalled  on  a  radiator,  it  will  stop  the  steam  but  pass 
the  air  and  water.  It  will  keep  on  doing  this  for — 
well,  we  don’t  know  for  how  many  years. 

Many  of  the  original  traps  after  seventeen  years 
of  continuous  service  are  still  operating  satisfactorily 
and  with  promise  of  working  indefinitely.  Mechanically 
the  Dunham  Trap  is  better  today  than  it  ever  was. 

The  principle  of  operation  is  the  same  today  as  when 
the  trap  entered  the  Patent  Office.  Of  this  fact,  we 
are  rather  proud.  To  you,  it  will  perhaps  indicate  that 
Dunham  Standards  are  stable,  and  of  known  value, 
and  can  be  depended  upon  to  serve  you  and  your 
customers. 

We  believe  that  you  can  profitably  co-operate  with 
Dunham  Service.  May  we  explain? 

nUNHAM 

■c6.ra*oc -MAKM 

■^HEATING  SERVICE 

C.  A.  Dunham  Company,  230  East  Ohio  Street,  Chicago 

P  ,  •  Marshalltown,  Iowa  52  Branch  and  Local  Sales  Offices 

cro  es.  Toronto,  Canada  in  the  United  States  and  Canada 

London:  233- A  Regent  Street,  W.  1 
Paris:  64  Rue  du  Rocher 

Distributors:  Munzing  Cie.i  47  Rue  de  la  Fontaine-au-Roi 


Dunhan)  Specialties 

Packloit.s  Radintttr  fatten  Drip  Traps 

lariiiim  Pttmp  (Itnernara  Itlast  Traps 

Keduvin^i  Pressure  Valres  .Hr  l.itie 

Damper  Keauittlors  Oil  Separators 

Suet  ion  Si  riiiiiers  Relurti  Traps 

C.herk  Da  miters  Air  Vents 

Radiatitr  Traps 
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HOW  HEATING  AND  VENTILATION  IS  TAUGHT 

AT  PURDUE  UNIVERSITY 


OiitliiiP  of  the  Course  of  Instruction,  Together  with  Some 
of  the  Typical  Data  Sheets  Used 

BY  R.  W.  NOLAND,  M.  E., 

IVofessor  of  Heating  and  Ventilation. 


1. 


Data  sheets,  of  which  the  accompanying  are  typical, 
have  been  used  with  marked  success  in  the  course 
of  heating  and  ventilation  at  Purdue  University. 
Lafayette,  Ind.  This  course  is  administered  as  an  option 


to  senior  students  in  the  School  of  Mechanical  Engineering. 

While  some  of  the  sheets  are  original  with  the  writer, 
others  simply  represent  a  compilation  of  available  data 
in  a  form  convenient  for  the  use  of  the  student  and  engineer. 


CFttCRAL  IM5TRUCTI0M5  FOR  THE  PRF.FARATIOn  OF 

—  Flams  Atso  SPEcincATions  — 

A.  Pi-,^rs5.— 

E1Y.T EHT  or  RL/NMS. 

Complete.  Rons  showin3  the  MeaWr^  and  Vehtilaring  equipment  should  aiwaijs  be  mode . 
These  dhouid  be  separate,  dromnqs  Prom  the  generol  orchitFctuol  Ptans  in  order  to  ovoid 
confusion  ond  for  tm  convenience  of  the  en3ineer.  bidder  and  oontroctor. 


OCAUEI 

The  same  dcole  should  be  used  on  ihe 
ondinoril^  used  ore:- 

For  General  Plans. 

•/e"  =  l*-0 
'4“  =  i‘-o 


clrawit\9  os  is  used  b^  the  architect.  Ihe  scales 

For  Oettiilo. 

•/4-=  »‘-o 

Vfe“=  »•-«  , 

I'-O 

I  •*  =  i*-o 


MECES^ARY  BUlLOirtG  PlyNHS. 

In  (09109  out  or  traan^  the  Plans  of  the  building  to  be  heated,  prior  tb  'Iauin9  out 
the  heating  or  Vcntilotinq  equipment,  show  onlq  the  moin  orchitccturoi  fisaturxo  of  Ihe 
general  Plans  and  lag  ^sc  m  with  venj  light  lines,  so  that  the  equipment,  when  it  is  loid 
in  later,  will  stand  out  cleorig  from  the  building  outline.  Plans  should  lx.  laid  out  on 
Trocing  cloth  or  Tracing  poper. 

METhO D  OF  LAVihG  QOT  THE.  HE.ATirtG  AND  VEhTILAriMG  EQUiPtngHT. 

notch  up  the  trocings  of  the  floor  piano  m  order  ond  fhstBn  along  the  top  edge  I0  the 
Drawing  Boord .  Orelinapily  the  Basement  Plon  »  placed  on  1t>p.  With  trocings  orron^cd  in 
this  manner  If  is  easy  to  work  from  one  floor  te  another.  In  laying  our  the  Equipment  me 
structural  ond  orchttecTurol  requirements  must  be  Kepr  consiontlg  in  m«nd  and  great  care  musr 

be  exercised  lb  ovoid  interference  or  conflict  with  the  some.  While  nearly  oil  Equipment  is 
shown  in  plon  only,  it  is  neceesor«^  to  oiwo^s  Keep  the  vertical  section  in  rnind.  tn  on^  ease 
of  unoerioinTg  os  to  vertical  clearances  or  to  more  cleorlu  show  Equipment  which  cannot  be, 
shown  well  in  ploa.  a  detailed  elevation  should  be  mode  of  the  part  in  question.  In 

generol  the  Plons  should  deorly  Show  oil  Equipment  tb  acoie  and  proper tg  located. 
auPficient  notes  on  the  Plon»  1b  maKe  them  aissoluteig  self  -  cxplenoitarg . 


B,  5re:cificatiqms. 

Plans  ond  ^pecifioations  ore  supplementoru  to  eoch  other.  Thereftirc  everg 
^t  of  Plons  must  be  accompanied  bg  a  caremllg  prepared  specification  which 
meets  qR  legal  reguiremerde. 
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The  sheets  do  not  displace  reference  books  but  are  used 
as  a  supplement  thereto.  The  student  is  not  required  to 
purchase  a  text-book,  but  copies  of  the  works  of  all  recog¬ 
nized  authorities  are  available  in  the  design  room. 

A  major  portion  of  the  work ’consists  in  designing  and 
laying  out  heating  and  ventilating  plants,  using  actual  plans. 
Some  of  these  plans  have  been  reduced  to  a  small  scale  and 
appear  in  the  data  sheets.  W  hen  a  student  is  assigned  to 
one  of  these  jobs  he  reproduces  the  floor  plans  on  tracing 
cloth  or  paper  to  a  suitable  scale  and  lays  out  the  job 
thereon.  Specifications  and  estimates  are  worked  up  to  ac¬ 
company  the  plans. 

It  is  the  intention  to  make  this  course  as  near  like  work 
in  an  actual  engineering  ofifice  as  school  conditions  will  per¬ 


mit.  As  a  beginning,  the  student  is  assigned  to  one  of  the 
simpler  plans  and  instructed  to  produce  plans,  specifications 
and  estimates  for  a  gravity  warm-air  furnace  system,  a 
gravity  water  heating  system  and  some  type  of  steam  or 
vapor  system. 

In  the  latter  part  of  the  course  he  is  instructed  to  pre¬ 
pare  plans,  specifications  and  estimates  for  an  industrial 
plant,  such  as  will  be  shown  later.  On  this  job  he  is  given 
no  advice  or  assistance  whatever  and  it  is  up  to  him  to 
select  and  design  the  system  wdiich  he  thinks  is  best  suited 
to  the  job.  Some  very  interesting  and  instructive  results 
are  obtained  from  this  assignment. 

The  design  course  is  accompanied  by  a  lecture  course  in 
which  all  types  of  heating  and  ventilating  plants  arc 
studied  in  their  fundamental  aspects. 


-HEAT  TF^h5Ml55IQNorBUILDirt6  CQf15TRUCT10N. 

- VALL>C&  or  TMC  y-ACTOR.  - 

K  =  E>TU  Tronsmitted  per  Sq.  Ft.  per  Hr  per  degree  diVfifnerwe  in  Temp. 


Typc  or  Con&TROCTion  1  K 


Qla$.s 

Single  Qlfls  i,  Tight" 

SiiTg  le  Q  lasS)  Medium 
Single  Gloss,  Loose 
Single  CHait,, Weather  Strip 
Double  Gloss,  Storm 
Plote  Glo»s 
V^ulr  Gloss,  Sidewalk 
Single  Skglight 
Double  SKglight 
Single  Monitor 

Doors 

Single  Door  TbieK 
Single  Door,  Weather  Strip 
Double  Door,  Storm 


;  l-e?! 

il35 

.90  \ 
.52.j 

1.12 

.57 

LIO 


44i 

.34! 

.271 


V/ALug  I 

Frame, Sheathing  taper  I 

Clapboards,  no  Plaster  i 

prame, Clapboard  Plaster 
Frame, Clapboard  Riper  Plaster 
Fnarne,  Clapboard  Sheathing  Ploilrr 
Frame,Clapboord  Sheathing 
paper  Plaster  • 

Frame, Clapboorrf  Paper  Sheathirg 
e«tt-Plasher  and  Plaster 


&rick.  Plain 


Drick , Plastered 


4" 

6" 

12" 

16" 

20 

4" 

8" 

12 

16 

20 


Brick,  Furred  and  Plastered 

I 

i  ©• 

12 


.27 

its! 

.31 

.29 

.24 

.21 

.52 

.30 

.25 

|.22 

.49 

|.38 

.29 

.24' 

.21 


Type  or  Cons-rRucYiots 


.29 

.27 

i.24 


IL 


Walls 

Drick,  Furred  and  Plastered 
16" 

20' 

Drick, hollow  and  Plastered 

s- 

'  12' 

16" 

20" 

Brick  Veneer,  Sheathing,  Air 
Space,  Plaster 

Brick V/cneer,  Shething,  Air 
Space,  &aeK  Piaster 

Morble  or Qmnite,So\id, Furred 
and  Plostered  \Z~ 

16" 

21" 

24’ 

30" 

36" 

40" 

Marble  or  Granite,  hollow, 
Purred  ond  Plastered 

12" 

16" 

21" 

24" 

30" 

36 

3andstone  or  Concrete,  rurre.d 
and  Plastered  :z' 

16," 
zd 
24" 
33" 
40" 

L_imestonc,Furfe<l  <rr\d  Plastered 

i  ,j^.. 

16 
20" 
24 
32" 
4.0" 


-HEAT  TRAM5ni55IOtSorbLllLDHiG  COhSTRUCTlOn. 

Vai-UCS  or  the - FACTOR.  1^ 

K  =  BTU  Transmitted  per  Sq  Ft.  per  Hr.  per  degree  difference  In  Temp. 


.21  I 

.Id  I, 

J 

,17 


.•7i 

.14 

.40 

.34 

.32 

.30 

.2 

:a 


.3Ci 

.21 

.201 

.19^ 

.I7| 

.161 

.isl 

.47 

.41 

.37i 

.33 

.2^ 

.24 

.52 

.41 

.36j 

.32 

.261 


1  Type  or  Comsyroctiom 


Partitioms 
4" Studs, Lath  and  Plaster 
One  Side  only 

4"  Studs, Loth  ond  Plaster 
Both  Sidefi 
Solid  Plaster  3" 

2"  Pine  Board 
I  "  Wood 


.54 

.34 

.50 

.28 

.41 


I  Floors 

Wooden  Beam,  Planked  over 
1  Mill  Construction 

Single  Floor;  no  Plaster  Dt.-.ecn 

»»  „  tt  ,  >> 

Dou  ble  %L  F  loot;  no  Plaster  6«iraHi 

»>  ij  » »  » »  » > 

Cement  Pleor,  Ho  Wood  above. 
crTile,  >>  >> 

Diit 


.13 

.36 

.25 

.26 

.21 

.29 

.14 

.13 


Floe^  AMO  CEiLinc.^ 

Plaster  Ceiling,  Air  5poce  Fillirtg 
arul  Sofr  Floor,Col<loir  ab*ve 

Same,  Cold  oir  under 
Same,  Double  rioor,Celd  airebpicj 
11  •» »  »»  ,  »»  r»  under 

Reinforced  Concrete  Cei  ling 

with  double  Floor 

CciLinos 

Wooden  Beams,  Planked  over 
Mill  Construction 
Joists  with  Single  F\oo«^ 

Lath  ond  PlasteijFloFloor  above 
»»  *»  ’•  Flooreboye 


.10 

OS 
.0  9 
.OS 

.24 


.19 

.40 

.43 

.28 


Type  or  comsyroctiom 


Roo«-s 

Sheet  Iron 

Corrugated  Iron/^ithout  6eord> 

Slate  on  wood  Framing 

I,  >•  I"  Boords 

Iron  on  tight  wood  Sheathmg 
Tor  Paper  over  F  Boards 
Tie,  no  boards  under 
6"Hollew  Ti'le  covered  with 
2 'Contrene,  T«r  and  Gnavel 
Reinforced  Concrete  without 
air  Space- 

Shingle, no  Sheathing 
Shingle.  ,  Sheofhing 


!I.26 

1.81 

.83 

.39 

.28 

.44 

1.12 

.40 

.57 

.58 

.34 
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—  MELAT  L055E.5  FROM  BUILDINGS. — 

DmniTioM:- 

Mectt  Losses  ar<  ejipressed  in  BTC's  lost  per  hour. 

H«at  Losses  ar«  os  a  rule  computeet  for  eurreme  wcofher 
cenditioni. 


ntTHOD  or  CoriPoT^TlOlS. 

Radi  AT  ton  Lo.s  SE-S.. 

(Sq  Ft.of  <ila5^.>t(k.for^lass)»ft,-te)  sHL.thruC^  in 


BTU 

©TO 

5TO 


ft  .of  Wfl(()x(K.for\Mill3  x(t,  -!«)  =-Hl-.thruW  I'n 
fSq.  Ft.of  Roof^  xf  K  for  fKoof)  x(t,—  tf)  =Hl-.thru  R  in 

And  toon  until  each  exposed  Surface 
has  been  accourtfed  'for: 

CoHVCCTiot^  UOSS^%- 

(’Cubic-Contents  of-)rfChanoes  perhr 
.Room  in  Cu  Ft.  /Rdue  To leokasej^yrjsy- 

HL.duet'o  Convect  ion  In  BTl) 


(I) 

(i) 


loTAt-  CAUCUI-Axe-D  heat  Less  =  S«-»r^  in 
Add  percent  for  C-xRosuRE  Losses  = 


-  BTO 
&TU  ' 


Total,  heat  uosrs*  =  (i)  t(z)  = 


BXO 


5YMe.OLS  AMD  rAfcTOAS.. 

k=L'nif  factor  of  heat  Transmission^  BTU  tronsmitted  per  Sd-R; 
per  Hour  per  decree  difference  betiA/een  the  two  Sides  of 
the  Surface,  (See  Tables) 

!,■=  Ternperature  in  Room  or  building. 

"to  =Tempcrature  outside  Room  or  building  . 

Factor  5F  is  obtained  as  follows ' 

Sp.Vol.  of  air  at  70*r,Bard992l  a.oTd-gg- 
5p.Heat  of  air  at  aorttteint-  Vol.  s, 2  3751 

-J-  „__1 

.23751 


=  5fe+*  Oeg.F  tBTU  will  raise  I 
Co.  rt.  of  air. 


.07A95 

For  average  conditions  S5  is  useef. 

ExPC5  5oRt-UoSSCS. 

The  following  Values  repersent  average  pract«ce.j 
Add  to  Calculated  Heat  Los 3^ 

5  to  10^^  East  orSA^Sf  Room 
'  moderately  exposed. 

10  to  20^f  M,  ME  or  MW  Room 

'  heavily  exposed. 

ZO  to  Rooms  heated  only 

'  '  periodically. 

OiriNiTioM  ox  Exposed  Soapace. 

Exposed  Surfoce  «  any  Surface  exposed  to  a 
lower  temperature  on  one  side  than  the  ether. 

In  Heot  Lest  Compufatiens  it  is  evident  that 
calculations  will  not  be  made  for  any  Surface,  that 
is  not  exposed  Surface. 


—  RADIAXtOM  — 

MomcmCU  ATURE I- 

K.”  Unit  Transmission  Factor  For  Radiation  for  a  specific  Con- 
dition»  BTU  transmitted  per  sq.  ft.  of  Radiator  surface 
prr  Hour;  Per  degree  difference  in  Temperature 

H  L  =  Meat  Loss  in  BTO  Per  hour. 

t,=  Tieniperature  of  Steam  or  Hot  Water  in  the  Rodiator 
tc  =  Required  Room  Temperature. 

^  s  Square  Feet  of  Radiation. 

Direct  Rapiatiom. 

(0  Cchckal.  Rule:-  — - -  =  S 

(2)  For  Cast  Irom  5teA(T  Radiatioh,  with  Steam  at  ^(bsQage, 

TO*  Room  Temp;  (1)  becomes^ 

■  —a' 'A  —  ■  l~l  In -  use  ~  ti  Ir^ - 

l.fe5(a20->0)  -  2q7t 

(3)  For  Cast  Irom  Hot  Water  RadiatioWj  average  Woter  Temp  l7o' 

■70*  Room  Temp,  (1)  becomes; 


l.a5  (I70-70J  ie>S 


=  ^ 


(A-)  For  Steam  Pipe  Coii.s>,  with  STcarri  at  2  lbs.  Goge^ 

70*  Room  Temp.,  (1)  becomes^ 

_ tlU_ _ MU 


300 


2(220-70) 

(S)  For  Hot  Water  PipeCoiuS,  overage  water  Temp..  170*  70'Room 

Temp.,  (1)  become^; 

ML  _  H I 


2(170-70)  “  200 


IF  RADIATIom  is  PuACtD  nvERriEAO,  add  15  d»  to  Values  obtained 

by  abo4e  rules. 

IF  conditions  vary  apprccia&lY  from  the  above  substitute  in 
(I) 

Direct- Indirect  Radiation. 

It  is  Common  PracTice  to  Compu-te  Direct-  Indirect  Rqdiafion 
os  Direct  ond  adci  25 0(0  to  the  nesult  thus  obtained. 


Indirect  Radiation. 

Gravity  TtPC.:-  It  is  common  practice  to  compute  as  Direct 
Radiation  and  add  50«Jo  to  the  rcsultr 

DLOVVER  CoiL&;-Use  Manufacturer’s  Tables'.. 
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AIR  AS  A  CONVEYOR  OF  HEAT 

With  Notes  on  Principal  Sources  of  Waste  Incident  to  Such 
Use,  and  Methods  of  Reducing  that  Waste 

BY  S.  HOMER  WOODBRIDGE. 


Heat  may  be,  and  commonly  is,  generated  in  a  locality 
other  than  that  in  which  it  is  used.  It  is  then  con¬ 
veyed  in  some  form  of  vehicle  from  the  place  of  its 
generation  to  that  of  its  application.  The  vehicles  more  com¬ 
monly  employed  are  air,  water,  steam  or  electricity.  Other 
types  of  vehicles  are  possible,  and  sometimes  preferable,  as 
also  other  methods  of  transportation  than  flow. 

Of  the  vehicles  named  the  more  inevitably  wasteful  are  air 
and  electricity.  This  paper  deals  with  air  as  a  thermal  vehicle; 
and  its  purpose  is  to  note  the  principal  sources  of  waste  incident 
to  such  use,  and  certain  methods  of  reducing  that  waste. 

PART  OF  HEAT  USED  IN  EXPANDING  AIR. 

In  the  first  place,  it  should  be  noted  that  only  part  of  the 
heat  imparted  to  free  air  is  effective  in  raising  the  temperature 
of  that  air.  Nearly  30%  of  that  heat  is  expended  in  the  work 
expanding  the  volume  of  the  affected  air,  and  but  little 
more  than  70%  of  the  heat  used  appears  in  the  rise  of  tempera¬ 
ture.  The  exact  proportions  of  heat  expended  in  those  two 
processes  may  be  computed  in  the  following  manner: 

A  cube  of  dry  air  10  ft.  X  10  ft.  X  10  ft.  at  0°  F.  and 
14.7  lbs.  pressure  per  square  inch  weighs  86.354  lbs.  The  abso¬ 
lute  temperature  of  that  air  is  459.4“  F.  Imagine  that  air  con¬ 
fined  within  a  chamber  of  the  dimensions  given,  except  that  the 
top  be  open  and  that  the  chamber  have  a  height  of  20  ft.  Let 
heat  be  imparted  to  that  body  of  1000  cu.  ft.  of  air  until  its 
absolute  temperature  shall  be  459.4  X  2  =  918.8“.  The  volume 
of  that  air  will  then  become  2000  cu.  ft.  The  expansion  will  be 
ui)ward  10  ft.,  against  a  pressure  represented  by  10  X  10  X144 
X  14.7  =  211,600  lbs. 

The  mechanical  work  done  in  the  process  of  that  expansion 
is  then  211,600  X  10  =  2,116,000  ft.  lbs. 

The  mechanical  equivalent  of  heat  has  been  found  (by 
Rowland,  Johns  Hopkins)  to  be  778  ft.  lbs.  equal  l.(X)  B.  T.  U. 
Therefore,  the  number  of  B.  T.  U.  expended  in  doing  the  work 
of  that  expansion  is  211,6(X)  778  =  2719.79. 

The  total  heat  expended  in  doing  that  work  of  expansion, 
and  in  raising  the  temperature  of  the  air  through  459.4“,  is 
found  by  multiplying  the  weight  of  air  by  the  rise  of  tempera¬ 
ture,  and  that  product  by  the  specific  heat  of  dry  air, — 0.2375 : 
86.354  X  459.4  X  0.2375  =  9421.86  B.  T.  U. 

Therefore  9421.86 — 2719.79  =  6702.07,  represents  the  B.  T.  U. 
ai)pearing  in  the  rise  of  temperature. 

It  follows  that  6702.07  9421.86  =  0.7113,  makes  71.13  the 

per  cent  of  the  total  heat  imparted  to  free  air  affecting  tem¬ 
perature,  and  that  2719.79  9421.86  =  28.87,  makes  28.87  the 

per  cent  of  that  heat  which  is  expended  in  the  work  of  ex¬ 
pansion. 

It  therefore  appears  that  if  the  air  had  been  heated  from 
4.i9.4“  absolute,  to  918.8“  in  a  confining  chamber  preventing 
e.xpansion,  it  would  have  required  but  71.13%  of  the  heat 
necessary  to  effect  the  same  rise  of  temperature  in  the  same 
weight  of  free  air. 

The  ratio  of  the  heat  required  to  raise  the  temperature  of  any 
given  weight  of  air  under  constant  volume  from  t“  to  t'“  to  the 
heat  required  to  raise  the  same  air  through  the  same  tempera¬ 
ture  range  under  constant  pressure  is  therefore  1.00  to  (1.00 
--  0.713)  =  1.406. 

The  value  corresponding  to  the  above  figures,  as  given  in 
text.s  of  older,  and  even  some  of  more  modern,  origin,  are  at 
more  or  less  variance  with  those  here  derived,  because  the 
absolute  zero  employed  in  the  computations  by  which  the  for¬ 


merly  accepted  figures  were  derived  ranged  as  low  as  454.4“, 
the  normal  atmospheric  pressure  as  high  as  15  lbs.,  and  the 
mechanical  equivalent  as  low  as  774  ft.  lbs. 

The  practical  and  significant  value  of  the  data  above  pre¬ 
sented  appears  in  the  demonstration  they  afford  that  approxi¬ 
mately  29%  of  heat  )delded  to  free  air  for  its  warming  is  in¬ 
effective  in  that  process  because  expended  in  the  work  of  ex¬ 
pansion  against  pressure,  and  is,  therefore,  lost  to  heating  effect, 
71%  of  heat  imparted  to  such  air  warming  it,  and  29%  expand¬ 
ing  it.  In  other  w®rds,  only  71%  of  all  heat  yielded  to  free 
air  is  available  for  warming  effects,  and  29%  for  ventilating 
work. 

DRAFT  THROUGH  HEATED  FEUES  CAUSED  BY  WEIGHT  DIFFERENCE, 
NOT  TEMPERATURE  DIFFERENCE. 

It  therefore  appears  that  when  air  is  heated,  by  whatever 
means  or  process,  for  ventilating  purposes,  7l%  of  the  heat  so 
applied  is  ineffective  in  that  work,  for  it  is  not  temperature 
difference,  but  weight  difference,  which  produces  draft  through 
heated  flues.  In  this  fact  is  to  be  found  one  of  the  causes  of 
the  costliness  of  effecting  ventilation  by  means  of  heated  shafts. 
Out  of  every  ton  (2(XX)  lbs.)  of  coal  burned  for  imparting 
heat  to  free  air  580  lbs.  are  ineffective  in  air  warming,  and 
1420  lbs.  are  equally  ineffective  in  the  application  of  that  fuel 
quantity  to  ventilating  service. 

Conversely,  when  heated  air  is  cooled,  heat  is  yielded  by  the 
cooled  air  in  two  ways;  first,  directly  by  the  cooling  process; 
secondly,  indirectly  by  the  process  of  contraction,  the  heat 
yielded  in  the  process  of  contraction  being  equal  to  that  im¬ 
parted  in  the  process  of  expanding  the  same  air  through  an 
equal  change  of  volume.  The  increased  temperature  in  cold 
and  rarefied  air  about  high  mountain  peaks  when  borne  down 
by  air  currents  on  to  the  floor  of  deep  valleys  is  due  to  heat 
yielded  in  the  process  of  contraction.  The  same  is  true  of  the 
scorching  temperatures  attending  air  compression  in  mines 
caused  by  gas  explosions  in  localities  remote  from  the  places 
where  the  temperature  rises  occur : 

PRINCIPEE  of  WARMING  BY  HOT  AIR. 

If  the  volume  of  a  given  body  of  dry  air  at  70“  F.  be  10,000 
cu.  ft.,  at  150“  the  volume  becomes  11511  cu.  ft.  If  a  total  of 
14,245  B.  T.  U.  be  imparted  to  the  air  in  the  process  of  pro¬ 
ducing  that  rise  in  temperature,  then  10114  B.  T.  U.  will  be 
operative  in  producing  that  rise,  and  4131  B.  T.  U.  will  dis¬ 
appear  in  the  work  of  expansion.  If  that  heated. air  be  then 
cooled  to  70“,  both  those  thermal  quantities  will  be  yielded 
back.  It  is  in  this  way  that  warming'by  hot  air  is  effected. 
Consequently,  if  the  initial  temperature  of  the  air  used  is  70“, 
and  the  ma.ximum  temperature  to  which  it  will  be  raised  is  at 
any  point  above  70“,  and  the  final  temperature  to  which  it  is 
cooled  is  70“ ,  or  below,  there  is  no  thermal  loss.  When,  how¬ 
ever,  the  initial  temperature  is  below  the  final,  there  is  a 
thermal  loss  proportional  to  the  difference  between  the  two 
temperatures.  If,  in  the  case  just  cited,  the  initial  temperature 
be  0“,  and  the  final  70“,  the  total  thermal  input  to  the  vehicle 
of  10,000  cu.  ft.  of  air  at  0“,  when  raised  to  150“  is  30,780 
B.  T.  U.,  of  which  21,852  B.  T.  U.  appears  in  the  temperature 
rise,  and  8,928  B.  T.  U.  disappears  in  expansion  work.  When 
that  air  at  150“  cools  back  to  70“,  11665  B.  T.  U.  are  yielded 
by  the  process  of  cooling,  and  4761  B.  T.  U.  by  that  of  con¬ 
traction,  a  total  yield  of  16416  B.  T.  U.,  against  the  30780 
B.  T.  U.  expended,  involving  a  loss  of  14362  B.  T.  U.  or  46.68% 
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of  the  total  heat  expended  in  the  process,  because  the  vehicle 
employed  has  discharged  only  hi.32%  of  its  thermal  load. 

VARIOUS  WAYS  OK  SUPPLYING  THERMAL,  QUANTITIES  TO  A  GIVEN 

BUILDING. 

Let  a  building  require  the  thermal  quantity  in  zero  weather, 
16416  B.  T.  U.  per  minute,  the  heating  work  can  be  done  in  the 
several  ways  indicated  by  the  following  table. 


The  table  makes  it  manifest  that  economy  favors  a  use  of  a 
minimum  air  quantity  raised  to  the  highest  permissible  tem¬ 
perature. 

ECONOMY  OK  THROTTLING  THE  DAMPERS  IN  COLD-AIR  BOXES. 

Here  is  found,  and  in  the  curves  is  made  evident,  the  com¬ 
monly  unperceived,  but  correct,  logic  inherent  in  that  use  of 
the  dampers  of  cold-air  boxes  by  the  domestic  economist  who. 
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KIGURING  rERCENT.VGES  OK  LOSSES  KOR  VARIOUS  CONDITIONS. 
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- =  per  cent  loss. 

•  The  larger  the  air  (luantity  used  the  lower  the  maximum 
temperature  required  becomes;  or,  the  larger  the  thermal 
vehicle,  the  lighter  the  thermal  load  per  unit  of  conveyance 
capacity,  and  the  larger  becomes  the  wastage. 


T"  —  T' 

Similarl}'.  for  any  initial  temperature  T'.  and  any  maximum 
temperature  T" ',  and  the  final  temperature  T”  the  percentage 
of  loss  mav  be  found  to  he 


PERCKXT.AGE  OP  WASTE  WITH  AIR  AS  A  HEATING  .MRDIU.M  SHOWN 
GRAPHICALLY. 

The  graphical  table,  Fig.  1,  shows  the  percentage  of  waste 
attending  the  method  of  heating  by  air  as  a  thermal  vehicle, 
the  initial  temperature  being  0°,  the  final  temperature,  as  that 
of  the  air  within  a  building,  being  70°,  and  the  maximum 
temperatures  being  those  indicated  on  the  abscissa  line ;  and  in 
which 


I'l.KCK.N TAGK  OF  W  ASTE  W  ITH  AIR  AS  A  HEATING  MEDIUM 
Curve  3  indicates  the  total  wastage. 

Curve  2  indicates  tlie  wastage  incident  to  raising  the  air 
temperature  from  0°  to  70°. 

Curve  1  indicates  the  wastage  attending  the  work  of  ex¬ 
pansion. 


T"  _  T' 

- =  per  cent  loss. 

T"  '  —  T" 

Thus  let  T'  =  15,  T"  =  65,  and  T”  '  =  125°,  tlie  percent.ige 
of  loss  is  found  to  be  45.45. 

MOW  THIS  APPI.IKS  TO  DIRECT  RADIATORS. 

When  heating  is  done  by  the  method  of  so-called  “direct 
radiation,’’  the  losses  due  to  the  causes  above  described  disap¬ 
pear  by  as  much  as  the  temiierature  of  the  air  moving  toward, 
for  flow  over,  the  radiators  approaches  the  lowest  temperature 
obtaining  in  the  enclosure.  The  heat  expended  in  expanding 
the  warmed  air  jiroduces  the  currents  which  move  the  ambient 
air  toward  and  over,  and  the  heated  air  away  from,  the 
radiators  to  all  parts  of  the  room,  so  affecting  both  the  rate  of 
heat  yield  from  the  radiator  and  the  diffusion  of  heat  through¬ 
out  the  enclosure.  Having  served  these  several  and  indis¬ 
pensable  functions,  the  motile  heat  then  passes  from  the  air  and 
contributes  to  the  heating  process.  Hence  the  relative  economy 
of  heating  by  the  “direct”  method. 

EXPI.ANATIO.N  OK  HIGHER  COSTS  OK  INDIRECT  METHOD. 

The  higher  costs  of  the  indirect  method  of  heating  are  charge¬ 
able  to  the  benefits  of  ventilation,  and  become  necessary  when 
ventilation  is  required  for  the  maintenance  of  hygienic  condi 
tions  within  inhabited  enclosures.  Because  of  some  physical 
and  sensibly  perceivable  changes  jiroduced  in  certain  organic 
contents  of  air  when  brought  into  contact  with  heated  stir 
faces,  some  professional,  and  other  legislative,  authorities  have 
established  regulations  aimed  to  prevent  the  use  of  a  maxinmin 
air  temperature  of  more  than  8°  to  10°  above  an  intended  final 
temperature.  The  rules  governing  the  procedures  for  warm 
ing  and  ventilating  the  English  Houses  of  Parliament  have 
been  very  strict  in  reference  to  this  matter,  regardless  of  the 
thermal  waste  entailed. 

The  so-called  “indirect”  heating  employs  convection  only, 
eliminating  that  direct  radiation  which  contributes,  roughl>, 
from  ly/f  to  50%,  according  to  radiator  construction  and  ex¬ 
posure.  of  the  total  heat  yield  from  radiators  as  ordinarily 
exposed  in  rooms.  “Indirect”  heaters  are,  therefore,  inap¬ 
propriately  termed  ‘indirect  radiators,”  since  radiation  as 
affecting  the  heating  process  is  suppressed.  Such  heaters  are 
in  reality  convectors.  The  direct  radiator  is  a  combined  con¬ 
vector  and  radiator. 
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The  convector  may  be  used  in  a  manner  to  produce  no  more 
wastage  of  heat  than  the  direct  radiator.  When  the  air  passed 
through  the  convector  is  supplied  to  it  by  rotation,  rather  than 
by  inflation  currents,  the  complete  thermal  yield  is  effective 
in  the  heating  process  because  the  final  temperature  falls  to  the 
same  point  as  the  initial  temperature. 

Hence  the  economic  value  of  maintaining  the  warmth  of 


many  types  of  buildings  by  the  convector  rotation  method  where 
for  any  reason  direct  radiation  is  undesirable. 

In  the  June  issue  Professor  IVoodbridge  will  illustrate  the 
advantages  of  the  rotating  method  of  heating  by  air  in  such 
structures  as  churches  and  schools,  as  well  as  the  advantageous 
application  of  the  rotating  method  in  large  enclosurers  such  as 
the  great  sheds  housing  extensive  manufacturing  equipments. 
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AS  regards  the  condition  of  the  air  available  for  ventilat¬ 
ing  purposes,  the  following  graphs  should  prove  of  in¬ 
terest.  They  liave  been  compiled  from  records  of  the 
Meteorological  Service  of  Canada,  the  observations  having 
been  taken  at  McGill  University  Station,  Montreal,  and  they 
can  be  applied  for  work  in  that  neighborhood  or  for  places 
where  the  climate  is  much  the  same. 

riie  graphs  show'll  are  for  the  year  1917  and  they  show 
the  relation  between  the  maximum  relative  humidities  and 
the  mean  temperatures  on  the  days  corresponding  to  that 
on  which  the  maximum  relative  humidities  occurred,  to- 
getlier  with  the  monthly  means  of  the  mean  daily  relative 
liiimidities  and  temperatures. 

In  order  to  simplify  calculations  and  show  more  readily 
the  actual  condition  or  absolute  humidity  of  the  air,  a 
develojiment  of  the  former  graiih  has  been  made  showing 
the  actual  weight  of  vajior  jier  pound  of  dry  air  correspond¬ 
ing  to  tiic  above,  and  the  same  are  shown  directly  under¬ 
neath.  It  will  be  notid  also  that  these  latter  graphs  are 
accoinjianied  by  a  line  of  saturation  corresponding  to  the 
t(mperature  applying  for  the  particular  points. 

It  is  at  once  evident  from  this,  the  actual  weight  of 
moisture  contained  in  the  atmospheric  air  for  the  particular 
temperatures  and  that  which  it  would  contain  if  saturated. 
Obviously,  the  difference  betw'ecn  these  tw'O  is  the  weight  of 
vapor  that  may  be  absorbed  in  the  machine  room,  per 
pound  of  air  delivered,  provided  it  become  fully  saturated, 
its  temperature  be  not  raised  and  that  it  receive  no  vapor 
through  leakage. 

In  practice,  there  will  be  a  rise  in  temperature  of  the 
air.  hence  its  capacity  for  absorption  will  be  increased. 
'I'liere  will  also  be  an  absorption  of  vapor  due  to  leaks,  de- 
l)ending  on  the  arrangement  and  location  of  intakes,  and 
also,  if  the  principle  of  re-circulation  be  in  use,  there  will 
i)e  a  reduction  in  the  capacity  for  absorption.  Furthermore, 
the  air  leaving  the  room  will  not  be  saturated. 

From  information  gathered  from  operators  in  machine 
rooms,  the  periods  of  the  year  in  which  they  experience  the 
worst  difficulties  with  condensation  arc,  the  spring  and  fall 
months — when  heating  is  curtailed.  If  we  examine  the 
graphs  the  reason  for  this  will  be  at  once  evident.  It  will 
be  noted  from  the  top  graph  that  for  the  months  of  March, 
April,  October  and  November,  the  monthly  mean  of  mean 
daily  relative  humidities  is  generally  higher,  compared  with 
the  temperatures  which  arc  low,  than  in  the  other  months. 
Since  little  heating  is  being  done  during  this  period,  we 
have  excellent  cause  for  the  production  of  moisture  i.  e.  air 


having  a  minimum  capacity  per  unit  of  volume  for  absorp¬ 
tion  and  comparatively  cold  condensing  surfaces  in  roofs 
and  walls.  Referring  now  to  the  second  graph  it  will  be 
noted  that  the  actual  moisture  content  of  the  air  for  these 
months,  is  practically  the  same  for  the  maximum  relative 
humidity  recorded  and  the  monthly  mean  of  mean  daily 
relative  humidities.  Note  also  how  close  these  values  arc 
to  the  saturation  point  of  the  air.  It  must  be  borne  in 
mind  that  in  winter  time,  even  though  the  air  at  the  tem- 
l)erature  of  outdoors  be  near  the  dew  point,  this  latter  is 
raised  w'hen  the  air  is  heated  and  hence  its  capacity  for 
absorption  is  raised.  Note  further  that  for  the  months  of 
June  and  July  the  actual  vapor  content  of  the  air  w'as  less 
per  pound  when  the  maximum  relative  humidity  occurred 
than  was  the  case  for  the  monthly  mean  of  mean  daily 
relative  humidities.  This  renders  more  evident  the  need  of 
considering  the  air  condition  from  its  actual  vapor  content 
rather  than  to  consider  as  extreme  conditions  those  cor- 


FIG.  2— WEATHER  CONDITIONS  IN  MONTREAL  DURING  1917 
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responding  to  days  upon  which  the  maximum  relative 
humidity  occurred. 

In  order  to  show  the  actual  conditions  that  may  be  ex¬ 
pected  in  a  machine  room,  the  writer  has  prepared  a  draw¬ 
ing  giving  the  results  of  tests  made  recently  in  a  well 
known  mill.  These  may  be  considered  as  a  fair  average 
of  the  conditions  existing  in  most  of  the  best  ventilated 
mills  to-day  and  incidently,  there  is  room  for  improve¬ 
ment,  as  in  this  particular  mill  there  were  a  number  of  days 
throughout  the  year  when  conditions  were  anything  but 
good. 


FIG.  3— CONDITIONS  DETERMINED  BY  TESTS  IN  PAPER 
MACHINE  ROOM,  DAILY  OUTPUT  75  TONS 


This  drawing  shows  the  general  arrangement  of  fans, 
heaters,  duct  system,  machines,  hoods  and  the  stations  at 
which  observations  were  taken,  together  with  the  dry  bulb 
temperatures,  relative  humidities  and  vapor  content  of  the 
air  at  the  stations  for  the  wet  and  dry  bulb  temperatures 
applying. 

The  points  worthy  of  attention,  as  brought  out  by  the 
above  are: 

That  the  air  leaving  the  fan  contains  more  moisture  per 
pound  than  that  corresponding  to  the  quantity  at  saturation 
of  the  outdoor  air  at  the  temperature  applying.  The  reason 
for  this  condition  in  the  particular  instance  was  that  there 
were  numerous  openings  in  and  around  the  fan  casings  and 
heaters  through  which  moist  air  entered,  and  the  arrange¬ 
ment  of  the  discharge  from  the  mill  was  such  that  a  great 
quantity  of  the  exhaust  air  was  drawn  into  the  supply  sys¬ 
tem. 

That  the  air  absorbed  25  grains  of  moisture  per  pound 
in  its  passage  from  the  duct  outlets  to  a  point  midway  up 
the  length  of  the  dryers. 

That  the  dry  bulb  temperature  of  the  air  was  increased 
in  its  passage  over  the  dryers  (Stations  4  to  8  and  3  to  7) 


by  11°  and  15°  respectively  in  the  two  machines.  The  wet- 
bulb  temperature,  as  also  the  moisture  content  were  con¬ 
sequently  increased. 

In  making  a  decision  on  the  quantity  of  air  to  be  sup¬ 
plied,  it  is  obvious  that  due  consideration  must  be  given 
to  all  the  foregoing  and  to  the  average  condition  of  the 
atmospheric  air  extending  over  a  period  of  years.  The 
supply  of  air  constantly,  to  meet  extreme  conditions  in  any 
one  year  or  month  even,  would  hardly  be  justifiable.  In 
the  opinion  of  the  writer,  however,  provision  should  be 
made  in  the  fan  drive  so  that  the  quantity  may  be  varied  by 
changing  the  fan  speed  to  meet  average  conditions  at  any 
one  period  of  the  year.  This  can  be  readily  done  by  using 
variable  speed  motors  or  by  varying  pulley  sizes. 

RECIRCULATION. 

Recirculation  of  a  portion  of  the  total  air  handled  in  ex¬ 
tremely  cold  weather  seems  to  give  quite  satisfactory  re¬ 
sults  and  an  appreciable  reduction  in  steam  consumption 
can  be  effected  by  this  means.  The  reason  for  the  absence 
of  trouble  is  that  when  the  temperature  is  low,  the  actual 
humidity  of  the  air  is  also  low — (See  Fig.  2),  and  hence  a 
unit  quantity  of  air  is  capable  of  absorbing  more  vapor 
than  under  other  conditions.  It  should  be  observed  how¬ 
ever  that  when  recirculation  is  taking  place,  the  quantity 
of  air  removed  by  the  exhaust  fan  should  be  decreased  in 
proportion  to  the  amount  of  recirculated  air,  otherwise  the 
room  will  be  placed  under  a  vacuum  and  an  ingress  of  out¬ 
door  air  will  occur  which  is  liable  to  produce  bad  results. 

AUTOMATIC  CONTROL. 

As  far  as  the  writer  is  aware,  there  is  no  form  of  auto¬ 
matic  apparatus  on  the  market  today  that  is  practically 
adaptable  for  fulfilling  the  requirements  as  regards  main¬ 
taining  a  desired  degree  of  humidity  in  a  machine  room. 
The  process  in  this  class  of  building  is  the  direct  opposite 
of  that  for  which  automatic  humidity  control  was  de¬ 
veloped — i.  e.  to  keep  the  humidity  up  to  a  certain  point,  by 
the  addition  of  vapor,  as  is  done  in  textile  mills,  leather 
manufacturing  plants,  and  in  the  ventilation  systems  of 
buildings.  It  is  true  that  a  very  serviceable  apparatus  may 
be  obtained  to  maintain  a  constant  temperature,  but  what 
is  required  in  a  paper  machine  room  is  equipment  that  will 
control  the  temperature  and  air  quantity  so  that  an  upper 
limit  of  humidity,  that  at  which  condensation  occurs,  will 
not  be  attained.  If  the  air  quantity  be  maintained  constant 
and  an  attempt  be  made  to  control  humidity  by  variation 
of  the  air  temperature,  there  is  grave  likelihood  of  over  or 
under  heating,  and,  if  it  be  attempted  to  maintain  a  con¬ 
stant  room  temperature,  there  will  be  no  humidity  control 
whatsoever. 

There  seems  room  therefore  for  the  development  of  a 
practical  piece  of  apparatus  that  will  keep  the  humidity 
within  the  desired  limits  and  also  the  temperature.  Until 
this  is  done,  the  only  solution  is,  intelligent  hand  control 
of  operation. 

FANS  AND  HEATERS. 

For  the  supply  system  there  are  two  types  of  fan  to  be 
considered — the  multivane  and  the  steel  plate.  The  former 
has  the  advantage  over  the  latter  in  that  it  is  more  efficient 
— consuming  from  10  to  20%  less  power  for  the  same  ca¬ 
pacity  and  furthermore  the  space  requirements  for  fan  and 
motor  are  less. 

For  the  exhaust  fans,  the  disc  or  propeller  types  can  be 
used  where  the  duty  is  a  nominal  one  only  i.  e.  of  directing 
the  flow  of  air  and,  where  there  is  no  appreciable  resistance. 
When  the  latter  condition  is  not  fulfilled  it  is  better  to  use 
the  multivane  or  steel  plate  type. 

Speed  control  is  highly  desirable  for  the  reasons  men- 
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tloned  hereinbefore  and  variable  speed  motors  offer  the 
easiest  solution. 

As  regards  heater,  we  have  the  choice  between  pipe  coil 
heaters  and  cast  iron  “Vcnto.”  The  latter  are  preferable 
in  that  better  steam  circulation  and  drainage  are  obtained, 
they  are  much  more  readily  relieved  of  air  and  their  cost 
today  is  not  more  than  the  former  type. 

OPERATION. 

The  operation  of  the  ventilating  system  requires  but 
very  little  attention  and  satisfactory  results  will  be  obtained 
if  intelligent  care  is  taken.  For  the  supply  system,  it  is 
essential  that  the  heaters  be  always  free  from  air,  that 
the  condensation  be  promptly  removed,  that  there  be  no 
leakages  through  which  moisture  may  enter  the  fan  suc¬ 
tion  chambers,  and  that  the  temperature  and  quantity  of 
air  be  commensurate  with  the  external  conditons.  Since 
automatic  regulation  is  not  available  to  perform  the  latter 
function  to  the  required  degree,  it  is  advisable  that  tem¬ 
perature  and  humidity  readings  be  taken  at  periodic  inter¬ 
vals  throughout  the  day,  at  various  points  in  the  room  and 
of  the  outdoor  air,  and  the  fan  speeds  and  air  heating  modi¬ 
fied  to  suit.  Records  should  be  kept  of  conditions  noted 
and  the  regulation  performed,  and,  when  these  have  ex¬ 
tended  over  a  period  of  a  few  years,  a  schedule  of  opera¬ 
tion  can  be  readily  outlined  to  meet  any  conditions  that 
are  likely  to  arise. 

POSSIBILITIES  FOR  IMPROVEMENT  AND  DEVELOPMENT. 

As  mentioned  before,  there  is  opportunity  for  improve¬ 
ment  along  the  lines  of  humidity  and  temperature  control, 
but  the  greatest  field  for  development  is  in  the  way  of 
improvement  of  overall  economy  by  the  utilization  of  the 
heat  now  thrown  away  in  the  discharged  air  and  vapor 
from  the  machine  room,  the  extent  of  this  is  hardly  appre¬ 
ciated — it  is  enormous. 

Let  us  consider  the  case  of  a  machine  room  in  which 
150  tons  of  air  dry  paper  are  produced  daily. 

A  rough  figure  for  the  quantity  of  air  discharged  per 
minute  from  the  average  mill  of  this  size  would  be  about 
15,000  lbs.  Its  condition  would  probably  be  75%  relative 
humidity  at  105“  F. 

The  heat  content  of  this  mixture  is  the  sum  of  the  heat 
in  the  air  plus  that  contained  in  the  moisture — the  latter 
in  the  state  of  vapor.  This,  expressed  in  terms  of  the 
B.  T.  U.  above  zero  degrees  Fahrenheit,  is: 


Per  pound  of  dry  air .  25.37 

Latent  heat  of  vapor  in  1  lb.  of  air  @  75%  relative 
humidity  .  39.00 


B.  T.  U.  per  pound  of  air  @  105“  F.  and  75%  R.  H.  64.37 


Now  suppose  that  this  air  be  cooled  to  a  temperature 
of  70“  F.  and  that  the  contained  heat  be  transferred  to  the 
incoming  air  or  to  water  used  in  process  work.  At  the  lat¬ 
ter  temperature  it  would  be  saturated,  the  heat  content  be¬ 
ing  33.51  B.  T.  U.  per  pound.  The  available  heat  becomes 
thus  30.86  B.  T.  U.  per  pound. 

On  our  assumption  of  15,000  lbs.  of  air  per  minute,  for  a 
150-ton  room,  there  becomes  available  therefore  15,000  X 
30.86  =  464,000  B.  T.  U.  per  minute,  or  sufficient  heat  to 
raise  the  temperature  of  15,466  lbs.  of  water  per  minute 
from  an  initial  temperature  of  40“  to  a  final  temperature  of 
70“. 

Discussion  by  E.  A.  Briner. 

The  brief  remarks  following  are  based  on  sixteen  years 
of  experience  in  ventilation  work,  of  which  the  last  seven 
years  have  been  devoted  almost  exclusively  to  paper  mills. 


covering  experience  with  about  seventy  paper  machines  and 
their  machine  rooms. 

In  order  to  get  to  "his  subject  quickly,  the  writer  will 
agree  with  the  engineering  principle  stated  by  Mr.  Ryan 
that  some  form  of  fan  system  for  air  supply  and  fan  sys¬ 
tem  of  exhaust  afford  the  most  practical  system  for  obtain¬ 
ing  results. 

An  exhaust  hood  over  the  paper  machine  is  a  most 
desirable  adjunct  of  the  exhaust  system,  although,  as  will 
be  shown  later,  it  may  not  be  an  actual  necessity  under 
certain  conditions  of  the  air  supply,  where  air  is  applied 
directly  to  the  sheet  instead  of  merely  blowing  the  air 
against  under  side  of  roof. 

The  point  about  the  hood  is  simple  enough.  A  hood 
over  a  paper  machine  is  sure  to  get  rid  of  at  least  80% 
vapor  troubles  at  once  without  contact  with  cold  under¬ 
surface  of  roof  in  winter.  In  summer  the  hood  keeps  down 
the  machine-room  temperature  by  quickly  removing  both 
heat  and  moisture. 

The  air  supply  and  exhaust  fans  must  be  figured  amply 
sufficient  to  carry  off  all  the  moisture  evaporated  from  the 
sheet  of  paper  at  the  temperature  that  air  usually  leaves 
the  hood, — around  105“  to  110“  F.  on  large  machines.  Of 
course  it  is  customary  to  allow  a  margin  of  safety  of  be¬ 
tween  25%  and  50%  to  insure  success  and  permit  an  in¬ 
crease  in  production.  Mr.  Ryan’s  statement  of  quantity  of 
water  evaporated  as  being  about  double  the  weight  of  the 
finished  paper  is  correct  for  covering  quite  a  broad  field  of 
practice  in  paper  such  as  news,  writing  paper,  book,  wrap¬ 
ping,  pulp,  roofing  felt,  some  grades  of  boxboard,  etc. 

Mr.  Ryan  has  touched  upon  the  value  of  recirculating 
the  air  whenever  possible;  a  few  practical  examples  illus¬ 
trating  this  will  be  shown;  after  all  the  economy  of  the 
system  is  the  final  test  which  all  systems  have  to  meet. 

Not  only  can  the  air  be  recirculated  to  a  much  greater 
extent  than  is  current  practice,  but  by  taking  advantage 
of  unavoidable  leakage  and  the  principle  of  continuous 
ventilation  by  using  air  received  from  other  departments, 
the  economy  of  the  ventilating  system  in  machine  rooms 
can  be  brought  to  a  satisfactory  commercial  basis  without 
usual  heavy  expense  for  fuel. 

ECONOMY  OF  FUEL. 

In  Canada  with  abundant  water  power  there  is  usually 
very  little  exhaust  steam  available  from  engines  aroimd 
paper  machines.  If  all  the  exhaust  from  engines  is  used 
in  dryers  of  paper  machine,  the  ventilation  ordinarily  would 
become  a  live  steam  proposition,  which  is  very  expensive 
in  view  of  the  fact  that  the  machine  room  requires  such 
enormous  quantities  of  air. 

A  practical  illustration  of  the  steam  required  (in  round 
numbers),  shows  this  weak  spot  in  paper  mill  ventilation 
practice.  In  a  machine  room  in  which  eighty  tons  of 
finished  paper  or  dry  pulp  is  turned  out  every  twenty-four 
hours  the  moisture  leaving  that  machine  room  per  twenty- 
four  hours  would  be  160  tons,  or  over  6j4  tons  of  water 
per  hour  must  be  carried  out  of  the  roof  ventilators  on  the 
“wings  of  the  air.” 

Suppose  we  have  to  supply  this  air  without  going  to  ex¬ 
tremes  in  zero  weather.  It  would  require  in  round  num¬ 
bers  60,000  cu.  ft.  of  air  per  minute  raised  to  90“  F.  or  200 
boiler  horse  power,  if  live  steam  were  used,  all  air  being 
taken  from  out  of  doors.  By  proper  recirculation  of  the 
air  and  raising  its  temperature  this  can  be  reduced  to  about 
100  boiler  horse  power.  The  re-circulated  air  is  not  quite 
as  good  as  fresh,  dry  outdoor  air,  but  there  is  economy  in 
its  use. 

Proper  recirculation  of  the  air  sounds  well,  but  it  is  not 
understood  by  the  average  machine  tender  or  mill  super¬ 
intendent.  It  must  be  incorporated  in  the  design. 
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There  is  usually  a  tremendous  amount  of  leakage  of  cold 
air  into  the  shipping  room.  It  is,  therefore,  good  practice 
to  try  to  begin  there  and  arrange  to  recirculate  all  of  this 
air  in  heating  and  ventilating  the  shipping  room.  The 
writer  never  makes  provision  in  the  shipping  room  for  tak¬ 
ing  a  separate  air  supply  from  out  of  doors  and  always 
lets  the  air  come  in  as  it  is  found  to  come  in  around  ship¬ 
ping  doors,  but  warm  air  ducts  are  arranged  to  blow  warm 
air  on  the  floor  just  at  the  side  or  from  over  the  tops  ot 
these  doors.  When  shipping  doors  are  opened  occasionally 
the  incoming  air  is  tempered  with  this  hot  air.  By  pro¬ 
viding  no  separate  fresh  air  supply  to  the  shipping  room, 
it  breathes  naturally,  is  warmed  artificially  around  the 


TRIIM.K-DKCKKR  PAPER  MACHINE  EOl'IPPED  WITH  VAPOR- 
AHSORPTIOX  SYSTEM 

Tins  machine  lias  97  drytrs.  42-in.  diameter  i>y  12S-in.  face,  averajting 
100  tons  per  day 

shipping  doors  and  the  system  cannot  he  misused  by  care¬ 
less  handling  of  fresh  air  inlets  in  cold  weather.  Scarcely 
any  moisture  is  picked  up  in  the  shipping  room  and  in¬ 
variably  there  is  a  current  of  air  continuously  going  from 
shipping  room  to  the  machine  room,  to  which  it  is  drawn 
by  the  exhaust  fans. 

If  no  provision  is  made  for  recirculating  the  air  by 
roof  drying  fans  of  the  machine  room,  this  air  coming  in 
from  the  shipping  room  would  assist  in  carrying  off  vapor 
from  drying  machine.  But  by  recirculating  it  in  the  ma¬ 
chine  room  and  blowing  it  up  against  the  roof  first,  it  serves 
the  purpose  of  keeping  the  roof  dry  at  less  expense  than 
when  the  air  is  taken  directly  from  out  of  doors,  and  then 
serves  its  final  purpose  in  assisting  the  drying  operation. 

What  has  been  said  of  the  shipping  room  in  the  way  of 
air  supply,  applies  with  almost  equal  force  to  beater  room 
or  screen  room,  usually  at  the  other  end  of  machine  room. 
There  is  always  plenty  of  air  leakage  in  such  rooms  aug¬ 
mented  by  open  doors  through  which  perhaps  stock  is 
brought  in.  This  leakage  all  finds  its  way  into  the  ma¬ 
chine  room  on  account  of  suction  of  roof  ventilators  or  ma¬ 
chine  hoods. 

The  methods  of  “continuous  ventilation”  described  have 
worked  out  very  well  in  a  number  of  instances  in  machine 
rooms;  and  at  same  time  have  reduced  the  relative  humid¬ 
ity  in  such  rooms  from  about  80%  to  about  55%. 

WASTE  HEAT. 

Lest  some  might  think  that  considerable  progress  has 
been  made  in  paper  mill  economy  and  would  be  inclined 


to  feel  satisfied  with  results  achieved  the  writer  will  turn  a 
little  more  light  on  the  subject  and  point  out  another  weak 
spot;  Mr.  Ryan  has  mentioned  it  in  his  paper.  It  is  the 
heat  escaping  from  hood  or  exhaust  fans  over  dryers  of 
the  paper  machine. 

Mr.  Ryan’s  figures  are  given  as  464,000  B.  T.  U.  per 
minute  for  a  machine  room  making  150  tons  of  finished 
paper  per  twenty-four  hours.  If  these  figures  are  reduced 
to  boiler  horse  power,  for  his  150  ton  mill  843  boiler  horse 
power  is  continually  going  to  waste  or  about  5^  boiler 
horse  power  per  ton  of  product.  To  be  very  conservative 
5  boiler  horse  power  per  ton  of  finished  product  goes  to 
waste  “up  the  flue.”  In  the  60  ton  mill  example,  not 
less  than  400  boiler  horse  power  goes  to  waste. 

A  couple  of  years  ago  the  writer  installed  a  system  for 
a  large  boxboard  manufacturer  in  the  West,  making  over 
100  tons  per  twenty-four  hours  on  one  machine.  His  mill 
was  a  model  for  fuel  economy.  It  held  the  record  for  ton¬ 
nage  on  a  single  machine.  It  also  held  the  record  for  coal 
economy  per  ton  of  paper  in  the  United  States.  The  writer 
was  able  to  show  him  with  figures  that  not  less  than  500 
boiler  horse  power  was  going  to  waste  out  of  the  roof 
of  his  paper  mill.  When  he  finally  acknowledged  it,  he 
remarked:  “Yes,  I  see  the  horse  is  there  all  right,  but 
can  you  harness  him  up?”  That  sort  of  loss  has  taken 
place  in  a  thousand  and  more  paper  mills  in  the  States 
and  Canada  and  in  spite  of  all  the  talk  about  cost  keeping 
and  scientific  accounting  the  writer  believes  that  not  a 
single  set  of  books  is  in  e.xistence  that  shows  this  con¬ 
tinuous  loss. 

You  may  be  interested  to  know  that  Canadian  winters 
helped  to  solve  this  problem.  The  thought  came  to  look 
at  the  machine  room  problem  very  much  as  a  breathing 
problem.  Cold  dry  air  is  inhaled  and  warm  moist  air  is 
expelled.  What  would  happen  to  a  man  in  Canadian 
weather  twenty  degrees  below  zero  if  he  breathed  through 


JSE  OF  DEFLECTOR  NOZZLES  ACROSS  ENTIRE  WIDTH  OF 
SHEET  IN  CONTINUOUS  STRIP 
VV'hen  Machines  have  dryer  felts,  they  require  a  different  arrangement. 


his  mouth  and  exhaled  through  the  middle  of  his  back? 
Someone  has  said  that  his  mouth  would  freeze  up.  This 
teaches  the  importance  of  taking  air  in  and  exhatisting  if 
possible  from  the  same  opening. 

The  new  Briner  economizers  will  probably  recover  more 
heat  than  is  necessary  for  ventilation  of  paper  machine 
rooms  and  it  is  possible  that  their  efficiency  will  run  so 
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high  that  some  heat  will  often  be  available  for  heating 
shipping  rooms  and  other  rooms  adjacent  to  machine  room, 
producing  wonderfully  dry  and  delightful  atmospheric  con¬ 
ditions  and  using  p.ractically  nothing  but  waste  heat  and 
the  necessary  electric  power  to  drive  the  fan  apparatus. 

BRINER  SYSTEM  OF  VAPOR  ABSORPTION’  ON  PAPER  MACHINES. 

Briefly  the  originators  of  this  system  were  Belcher  and 
Wilson.  The  connection  which  the  writer  has  had  with 
the  same  has  been  only  in  reference  to  recent  development 
and  the  engineering  work  of  most  of  these  systems  in  use. 
The  principal  object  of  this  system  is  to  supply  a  series  of 
blasts  of  hot  dry  air  to  the  sheet  on  the  drying  machine 
instead  of  against  the  cold  roof.  The  effect  of  this  is 
equivalent  to  laying  the  axe  at  the  root  of  the  tree,  in¬ 
creasing  the  drying  capacity,  and  at  the  same  time  entirely 
removing  by  absorption  all  visible  vapour  and  eliminating 
the  roof  drip.  On  machines,  without  dryer  felts,  it  in¬ 
creases  the  drying  capacity  approximately  15%  if  the  work 
is  very  thoroughly  and  accurately  done.  On  machines 
making  boxboard  it  makes  a  decided  improvement  in  the 
quality  of  the  product.  The  product  has  a  smoother,  more 
velvety  feel  which  calenders  better  because  sheet  has  been 
dried  on  both  sides  simultaneously  and  the  moisture  has 
not  been  forcibly  driven  through  the  sheet,  which  has  a 
tendency  to  disturb  the  “lay”  and  bond  of  fibre  in  the  outer 
layers. 

The  effect  on  room  conditions  is  to  reduce  the  relative 
humidity  often  from  80%  to  50%.  If  properly  installed  it 
keeps  down  the  room  temperature  a  few  degrees.  The 
dryer  atmosphere,  however,  has  a  much  more  important 
effect  on  comfort  than  a  few  degrees  lower  room  tempera¬ 
ture. 

ROOF  CONSTRUCTION. 

Those  who  do  not  have  to  contend  with  moisture  in 
buildings  seldom  realize  the  amount  of  work  and  operating 
expense  which  they  incur  by  thoughtless  roof  construction. 

A  4-in  concrete  slab  makes  a  first  class  fireproof  and 
waterproof  roof;  but  it  has  such  poor  insulating  properties 
that  it  is  exceedingly  difficult  to  keep  dry.  It  can  be  done 


120-IN.  PAPER  MACHINE  FOR  MAKING  WALL  BOARD. 

EQUIPPED  WITH  VAPOR-ABSORPTION  SYSTEM 
Output  of  69  tons  per  day  obtained  which  was  extended  when  more 
dryers  were  added 

if  the  first  cost  of  the  system  and  operating  expense  are 
ignored.  It  is  much  more  economical  to  provide  a  4-in. 
air  space  on  top  and  2-in  of  wood  as  an  insulation  with 
regular  roofing  material  on  top.  Such  roofs  were  put  on 
all  buildings  of  the  Riordon  Company  at  Temiskaming 
Plant,  and  in  conjunction  with  ventilating  systems  installed 
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there  they  have  been  a  complete  success  in  weather  15“ 
and  20“  below  zero. 

Another  construction  coming  into  use  is  4-in.  reinforced 
gypsum  slab  with  the  regular  roofing  material  on  top.  The 
gypsum  has  only  half  the  weight  of  concrete  and  requires 
no  further  insulation.  It  is  fireproof  and  if  the  ventilating 
system  is  first  class  it  is  fully  equal  to  the  concrete  roof 
even  though  it  is  not  waterproof. 

If  the  owner  cannot  afford  fireproof  construction  then 
the  roof  shou-ld  be  at  least  3-in.  thick  of  wood  and  prefer- 


ARRANGEMENT  OF  MAIN  PIPE  AT  REAR  OF  MACHINE  SO  AS 

NO  TO  INTERFERE  WITH  TRIPLE  DECKING  OF  MACHINE. 

ably  4-in  thick  for  Canada, — principally  on  account  of  in¬ 
sulation. 

If  the  roof  has  not  the  proper  insulation,  it  must  be 
offset  by  increased  cost  of  ventilating  system  to  keep  the 
roof  dry  and  a  continual  extra  expense  for  operation. 

CONCRETE  DUCTS. 

The  use  of  concrete  in  the  building  of  air  ducts  at 
Riordon’  Company’s  plant  at  Temiskaming  is  a  forward 
step  of  some  importance.  Not  only  the  underground  ducts 
in  machine  room  but  also  the  overhead  ducts  in  machine 
room  and  other  buildings  were  built  of  concrete.  All  the 
air  ducts  in  this  extensive  plant  are  built  of  concrete.  There 
are  no  galvanized  iron  ducts  in  the  plant.  The  owners  had 
experience  in  paper  mills  with  the  life  of  galvanized  iron 
and  they  wanted  a  construction  that  would  last  forty  or 
fifty  years  without  expense  for  painting  or  renewals.  This 
is  not  the  first  time  that  such  ducts  were  built.  The  own¬ 
ers  had  built  some  before  which  were  4-in.  thick.  The 
new  ducts  evolved  with  their  cooperation  were  a  big  im¬ 
provement.  They  are  reinforced  concrete  and  thickness 
runs  from  1-in.  in  small  sizes  to  1^-in.  in  large  sizes.  The 
ducts  are  finished  up  smooth  on  the  inside.  They  are  re¬ 
inforced  with  rods  to  ^-in.  in  diameter  and  covered  with 
galvanized  Clinton  wire  cloth,  which  forms  the  lath  for 
applying  cement  plaster  by  hand.  The  cement  plaster  con¬ 
sists  of  one  part  Portland  cement  and  three  parts  sand. 
The  only  objection  to  them  is  their  weight. 

Allowance  is  made  in  the  way  ducts  are  hung  for  ex¬ 
pansion  and  contraction  of  1-in.  per  100  ft.  of  length.  A 
year’s  use  of  these  ducts  in  one  of  the  severest  winters  of 
recent  years  when  temperature  at  Temiskaming  hovered 
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between  15°  and  20°  below  zero  during  the  whole  month  of 
January,  they  developed  no  defects  in  construction  and 
every  indication  is  that  the  owners  have  achieved  their 
purpose  of  permanent  construction  and  low  maintenance. 
The  writer  has  been  told  that  in  that  severe  weather  there 
was  no  drip  in  this  entire  mill,  which  must  mean  a  great 
saving  in  upkeep,  renewals  and  efficiency.  ^ 

An  advantage  of  the  concrete  construction  in  duct  work 
is  that  it  can  be  done  by  regular  building  mechanics  such 
as  plasterers.  They  are  built  right  in  place  with  ordinary 
materials.  It  is  easy  to  connect  the  last  part  of  duct  work 


with  the  fan  after  it  arrives.  On  account  of  the  newness 
of  this  work,  its  first  cost, is  naturally  greater  than  sheet 
metal  work;  but  the  writer  believes  that  further  experience 
with  this  work  will. bring  the  first  cost  down. 

Undoubtedly,  in  a  concrete  building  with  its  character 
of  permanence,  the  concrete  air  duct  has  found  its  rightful 
place.  In  all  the  overhead  work,  the  ducts  being  same 
color  as  concrete  slabs,  beams  and  columns,  they  fit  into 
their  surroundings  beautifully  and  present  a  harmonious 
appearance  that  melts  into  the  general  structure. 


INSTRUCTION  COURSE  FOR  CUSTODIANS 

AND  JANITORS 

Lesson  No.  V— ^Handling  Direct  Radiation 


By  EDWIN  S.  HALLETT 
Chief  Engineer,  St.  Eouis  Board  of  Education 


STEAM  and  hot  water  radiators  are  so  simple  it  would 
seem  needless  to  give  instructions  for  their  care,  yet  in 
the  course  of  a  month  one  will  sec  and  hear  evidence 
that  proves  that  direction  is  very  much  needed.  The  public 
in  a  measure,  is  to  blame  for  enduring  the  hammering  and 
churning  of  radiators  in  a  new  job.  It  is  hoped  that  the 
non-technical  reader  of  these  lines  may  rise  in  his  wrath  at 
the  acceptance  of  heating  apparatus  which  produces  any 
sounds  or  smells  whatever, 

ONE-PIl'E  GR.WiTY  SYSTEMS 

This  is  the  simplest  of  all  steam  heating.  The  pipes  must 
be  much  larger  than  with  a  two-pipe  job,  as  the  steam  must 
flow  in  and  the  condensation  water  out.  The  most  common 
mistake  is  in  closing  the  valve  part  way  in  an  attempt  to 
regulate  the  heat  of  the  rooms.  This  can  not  be  done.  The 
valve  of  a  one-pipe  radiator  must  always  be  wide  open  or 
tightly  closed.  If  the  valve  becomes  worn  and  leaks  through 
into  the  radiator  while  closed  the  radiator  will  gradually  fill 
up  with  water  so  that  when  the  valve  is  opened  a  terrible 
pounding  and  surging  will  occur  for  some  minutes  while  the 
water  is  working  out  against  the  steam  pressure.  Many 
radiators  produce  a  churning  noise  due  to  the  accumula¬ 
tion  of  some  water  in  the  radiator  because  the  radiator 
and  pipe  are  not  graded  with  sufficient  fall  toward  the  riser. 
The  first  indication  of  a  radiator  filling  with  water  is  often 
a  leak  in  the  joints,  as  water  will  leak  through  openings 
that  do  not  admit  steam. 

AIR  VAI.VE  TROUm.E 

Many  defective  air  valves  are  to  be  found  in  use.  Steam 
ail  valves  should  be  automatic,  but  not  adjustable.  Air 
valves  should  close  against  either  steam  or  condensation  water. 
The  high-grade  modern  valve  contains  a  disc  filled  with  a 
volatile  fluid  which  expands  and  closes  when  struck  by  steam. 
It  also  contains  a  metal  float  which  closes  against  water. 
Any  adjustable  valve  will  be  ruined  the  first  time  any  ad¬ 
justment  is  attempted. 

The  location  of  the  air  valve  on  a  steam  radiator  is  very 
important.  It  should  be  six  to  ten  inches  above  the  bottom 
tapping  of  the  radiator.  In  case  a  hot  water  radiator  is 
used  for  steam  a  new  air  valve  tapping  must  be  made  lower 
down.  The  reason  for  this  is  the  fact  that  air  is  heavier 
tlian  steam  and  when  not  released  properly  the  radiator  will 
not  entirely  heat.  Air  valves  often  stick  fast  and  must  be 
released  or  preferably  replaced  by  new  ones. 


Steam  radiators  in  a  series  of  rooms  one  above  another 
may  not  heat  up  due  to  a  pocket  in  the  run  out  from  the 
main  to  the  riser.  The  run  out  may  have  had  sufficient 
fall  when  installed  and  settlement  has  dropped  the  riser  down, 
or  the  riser  may  be  supported  by  an  anchor  several  stories 
up  and  the  down-ward  expansion  when  hot  makes  a  pocket 
at  the  bottom.  In  either  event  none  of  the  radiators  on  the 
riser  will  heat. 

TWO-PIPE  RADIATORS. 

The  vacuum  systems  of  steam  heating  require  other  rules. 
If  the  radiators  do  not  heat  up  it  may  be  due  to  the  hand 
control  valve  being  closed  or  the  valve  off  the  stem.  On 
old  systems  the  small  steam  pipe  may  be  closed  by  scale  and 
rust.  The  vacuum  motor  valve  on  the  return  end  of  the 
radiator  may  be  stuck  or  clogged  with  scale  and  core  sand. 
This  system  admits  of  regulation  by  partially  closing  the 
hand  valve  or  the  use  of  some  modulating  valve.  The  dis¬ 
cussion  of  automatic  heat  regulation  will  be  the  subject 
of  a  separate  chapter. 

A  careful  inspection  ‘of  the  radiators  and  lines  to  detect 
air  leaks  is  necessary  to  prevent  loss  of  vacuum.  It  is  often 
necessary  to  put  a  pressure  on  the  vacuum  lines  to  locate 
the  air  leaks.  Where  a  vacuum  producer  is  used  instead  of 
a  vacuum  pump,  it  should  be  determined  whether  the  lost 
vacuum  is  due  to  the  line  or  the  producer.  The  steam  jet 
vacuum  producers  operate  by  alternately  admitting  steam 
into  a  chamber  and  then  condensing  with  a  spray  of  cold 
water  or  an  equivalent  means.  These  processes  are  very 
delicate  and  a  small  deviation  from  the  ideal  will  stop 
operations.  • 

Worn  valves  are  a  common  source  of  failure.  Vacuum 
pumps,  either  steam  driven  or  electric  are  dependent  upon 
correct  packing  and  valves  for  good  service.  An  effort  is 
made  to  have  hot  water  flow  to  the  suction  of  pumps  in  other 
practice,  but  in  vacuum  systems  the  pump  must  pull  on  the 
suction  and  the  methods  that  have  been  successful  on  feed 
pumps  fail  utterly  with  vacuum  pumps.  The  rods  must  be 
kept  smooth  and  true,  without  end  shoulders.  Then  the 
packing  must  fit  perfectly  without  hammering  or  squeezing 
and  lay  smoothly  against  all  surfaces.  This  is  the  place  next 
to  ammonia  service  to  test  the  skill  in  packing  pumps.  The 
highest  grade  of  hot-water  pump  valves  must  be  used.  The 
busy  custodian  is  tempted  to  slight  this  job. 

Vacuum  air  line  systems  have  dry  air  lines  and  use  some 
kind  of  ejector  to  produce  the  vacuum.  The  advantage  of 
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tins  is  the  same  as  other  vacuum  systems  in  that  the  steam 
pressure  is  kept  down  to  or  below  -  atmosphere  and  the  air 
is  kept  out  of  the  radiators.  In  large  plants  it  affords  the 
best  means  of  handling  the  condensate.  The  engineer  who 
maintains  a  uniform  vacuum  condition  will  avoid  many  dis¬ 
agreeable  things. 

ODORS  FROM  RADl.XTORS. 

Radiators  which  have  air  valves  discharging  into  the  room 
often  produce'  bad  odors  which  come  from  the  steam  lines. 
Steam  plants  which  operate  steam  pumps  and  engines  intro¬ 
duce  oils  and  greases  into  the  boiler.  Some  plants  use  boiler 
compounds  which  are  odoriferous.  A  new  plant  always 
contains  enough  lard  oil  in  the  pipe  to  smell  for  several 
years.  So  that  where  bad  odors  are  objctionable  the  air 
valve  discharge  must  be  piped  back  in  i”-  P>pe  with  the 
steam  line.  The  objection  to  a  humidifying  device  attached 
to  the  radiator  is  the  introduction  of  odors  w'hich’are  more 
and  more  objected  to.  Radiators  must  be  as  little  in  evi¬ 


dence  as  possible.  They  occasionally  leak  in  the  nipple  con¬ 
nections  or  at  the  valve  packing.  If  the  screw  nipple  leaks 
the  left  and  right  threaded  nipple  is  unscrewed  with  a  spec¬ 
ial  wrench. 

The  nipple  can  be  cleaned  and  coated  with  Smoothon  ce¬ 
ment  or  lithorge  and  glycerine  and  make  a  permanent  re¬ 
pair.  A  sand  hole  in  the  cast-iron  can  be  stopped  by  drill¬ 
ing  and  plugging.  If  it  is  only  a  sweat  it  may  be  stopped 
by  peening  with  a  ball  pen  hammer.  When  sections  are 
cracked  at  the  nipple  the  section  must  be  removed  and  if  a 
new  one  can  not  be  obtained,  shorten  the  radiator  by  this 
loop.  Care  is  necessary  in  opening  up  slip-nipple  radiators 
to  keep  them  from  injuring  the  taper  of  the  holes.  Use  a 
pinch  bar  or  wedge  in  separating  the  sections  after  the  bolts 
have  been  removed.  Slip  nipples  and  holes  must  be  cleaned 
and  oiled  but  do  not  use  any  cement  or  other  substance. 
Pull  up  square  and  not  too  tight.  Skillful  handling  of  radia¬ 
tors  by  the  custodian  adds  to  the  popularity  of  the  heating 
system. 


MUNICIPAL  WELFARE  AND  GAS  HEATING 

By  DAVID  H.  CUYLER. 


The  steady  and  growing  demand  for  gas  fuels  for  house 
heating  purposes,  and  for  industrial  usage,  will  have  a  very 
far-reaching  effect  on  the  every-day  existence  of  those  who 
“live  and  move  and  have  their  being,”  in  the  cities  and  towns 
of  the  land.  We  have  lately  discussed  at  length  the  mechani¬ 
cal  features  and  methods  for  use  where  gas  is  to  be  used  as 
fuel.  We  have  only  started  in  the  transition  from  our  present 
well-defined  familiarity  with  hard- fuel  practice,  but  we  may 
be  assured  that  the  present  ferment  and  increasing  interest, 
that  is  so  evident  in  contemporary  engineering  literature  and 
discussion,  will  bring  into  the  realm  of  fact  some  truly  prac¬ 
tical  ideas  and  results.  We,  at  least,  feel  that  there  is  a 
decided  inclination  in  this  particular  direction. 

ATTITUDE  OF  GAS-PRODUCING  COMPANIES. 

Further,  we  are  obliged  to  note  the  fact  that  the  gas- 
producing  companies  all  over  the  land  are  assuming  an  ever- 
increasing  interest  in  this  subject.  They  are  becoming  alert 
to  the  fact  that  it  will  be  likely  to  be  their  product  that  will  be 
required  to  meet  the  industrial  and  domestic  fuel  situation. 
Note,  for  example,  the  following  clause  from  a  recent  issue 
of  The  Gas  Record: 

“The  evolution  of  progressive  gas  slogans  has  developed 
something  like  this — ‘Place  a  gas  range  in  your  home,’ — 
‘The  all-gas  kitchen,’ — ‘The  all-year;  all-gas  kitchen,’ — ‘and 
the  gas  fraternity  is  now  preparing  to  develop  and  work 
to  the  accomplishment  of  the  slogan,  ‘The  all-year;  all¬ 
gas  home.’  ” 

The  heating  of  buildings  by  gas  is  quite  in  line  with  evolu¬ 
tionary  progress,  and  thus  the  practice  is  sure  to  be  a  future 
realization.  We  only  await  the  development  of  the  highly 
efficient  gas-fired  heating  device,  and  if  reports  at  hand  con¬ 
cerning  a  new  heating  unit  that  has  lately  been  placed  on 
the  market,  are  reliable,  we  are  about  on  the  eve  of  this  much- 
desired  accomplishment.  The  manufacturers  of  this  device  are 
advertising  an  efficiency  of  a  little  better  than  96%,  and  if 
this  proves  to  be  exact,  or  even  approximately  so,  we  can 
begin  to  look  out  upon  a  future  that  will  be  big  with  promise 
and  interest  for  all  concerned. 


THE  “ale-gas  town.” 

The  idea  we  desire  to  bring  to  mind  at  this  time  concerns 
the  vast  influence  that  a  wide  use  of  gas  fuel  for  industrial 
and  domestic  purposes  will  have  on  the  life  and  welfare  of 
both  our  urban  and  suburban  population.  It  is  a  most  inter¬ 
esting  study,  and  one  that  touches  the  interest  of  every  mem¬ 
ber  of  the  community. 

For  the  purpose  we  have  in  mind,  let  us  imagine  a  small 
city  of  perhaps  30,000  population,  where  all  of  the  homes, 
business  places,  etc.,  are  gas-heated,  and  where  all  of  the  indus¬ 
tries  are  gas-operated  where  heat  is  required;  in  fact,  a  city 
where  no  raw  coal  is  used  at  all.  In  plain  words,  let  us  look  out 
into  the  future  and  picture  “the  all-gas  town.” 

This  city  will  have  its  efficient  and  up-to-date  gas  plant,  wdth 
its  usual  distillation  and  distribution  systems,  and  kindred  de¬ 
partments. 

Then  if  we  start  with  the  homes,  business  places,  etc.,  we 
will  note  an  entire  elimination  of  labor  for  handling  coal  and 
ashes;  a  total  saving  of  space  •^or  coal  and  ash  storage;  a 
complete  absence  of  all  ruinous  dust  and  dirt  that  has  been  a 
necessary  stigma  with  the  use  of  coal,  and  beyond  all  this,  the 
assurance  of  properly  and  evenly-heated  homes,  where  the 
heat-producing  devices  are  subject  to  a  much  finer  degree  of 
automatic  regulation  than  can  be  had  with  any  other  type  of 
heating  apparatus.  These  factors  will  prove  to  be  a  very  ma¬ 
terial  benefit  in  increasing  the  comfort  and  health  o  the 
people  who  occupy  these  homes,  for  it  is  a  known  fact  that 
evenly-heated  living  premises  are  a  great  insurance  against 
many  of  the  “ills  that  flesh  is  heir  to.” 

THE  coal-handling  PROBLEM. 

Our  next  step  will  take  us  outside  the  wall  of  the  buildings, 
and  this  phase  will  concern  the  delivery  of  the  fuel  to  the 
various  points  where  it  is  to  be  used.  With  gas,  the  fuel  is 
always  there,  ready  for  use  when  required,  with  no  attendant 
labor  beyond  the  turning  of  a  valve  and  the  lighting  of  a  match. 
The  delivery  problem  has  been  met  once  and  for  all  time  with 
the  initial  act  of  installing  the  meter. 

With  coal,  we  should  take  into  account,  among  other  things, 
the  quite  considerable  area  of  more  or  less  valuable  city 
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property  that  is  utilized  for  coal  storage  and  handling;  the 
cost  of  erecting  sheds,  trestles  and  fencing ;  the  cost  of  trucking 
and  equipment,  and  of  trackage  and  the  handling  of  cars  and 
their  tonnage.  These  yards  are  generally  well  within  the  town 
limits,  while  a  gas-producing  plant  may  be  placed  well  outside 
and  on  less  important  land.  So  here  we  can  picture  an  almost 
unending  expenditure  of  money  and  energy  that  a  more  con¬ 
servative  future  will  not  be  likely  to  tolerate. 

As  to  the  local  dealer  who  will  be  eliminated  through  the 
growth  of  gas-fuel  usage;  the  class  is  not  so  large  or  im¬ 
portant  that  we  need  to  be  concerned  with  it  at  all,  and  as 
for  his  employees,  these  are  mostly  clerks  and  laborers;  two 
classes  of  labor  that  are  generally  in  demand  in  other  and 
more  important  industries.  Thus  we  find  this  objection  not 
pertinent  to  the  subject,  beyond  its  interest  as  an  evolutionary 
transition. 

CONSKRVATION  TO  BE  THE  CON'TROELI.NG  FACTOR. 

This  is  a  vision  maybe,  but  it  will  be  found  to  be  one  that 
is  to  grow  more  and  more  into  fact  with  each  succeeding 
generation.  The  importance  of  what  has  been  stated  above  is 
obvious  and  quite  in  harmony  with  the  present  trend  of  things. 
The  underlying  cause  which  is  father  to  the  effect,  that  the 
gas-utility  industry  is  striving  to  bring  to  public  notice,  is 
deeper  and  more  vital  than  any  of  these. 

We  speak  now  of  the  element  of  conservation  which  is  the 
warp  of  the  whole  matter.  This  may  be  classed  as  vitally 
important  because  it  very  materially  concerns  the  national  ap¬ 
peal  for  the  conservation  of  natural  resources,  and  a  more 
exact  knowledge  and  regulation  of  the  waste  of  natural 
energ\^  We  have  arrived  at  that  stage  of  our  national  exis¬ 
tence  when  we  are  called  upon  to  surmount  this  problem  in 
every  walk  of  life.  We  of  the  heating  industry  are  mostly 


concerned  with  the  conservation  of  the  natural  fuel  resources 
of  the  country.  We  have  the  coal;  we  have  the  oil;  what 
we  will  need  to  have  in  the  not  far  distant  future  are  methods 
and  practices  for  more  conservatively  utilizing  these  resources. 

It  would  not  appear  to  be  adequate  that  our  efforts  are  all 
towards  the  producing  of  more  efficient  coal-burning  appara¬ 
tus;  be  these  of  the  smokeless  type  or  otherwise,  and  it  does 
not  argue  well  for  the  thought  processes  of  the  profession 
that  we  allow  ourselves  to  cease  here.  We  are  undoubtedly 
possessed  of  all  required  technical  data  and  facts  up  to  the 
present  state  of  our  development,  but  must  we  not  continue 
to  think  in  terms  of  a  widening  and  more  desirable  develop¬ 
ment?  Facts  can  be  changed  and  still  continue  to  be  facts, 
and  no  matter  how  compelling  an  erstwhile  tradition  may  seem 
to  be,  we  have  perforce  to  cease  living  by  tradition  once  in  a 
while,  and  become  practical  dreamers. 

NOTHINC.^ISQUIETING  IN  IDEA  OP  GAS  AS  THE  UNIVERSAL  FUEL. 

We  need  not  be  at  all  fearful  or  panicky  in  realizing  the 
truth  that  is  back  of  the  statement  that  many  of  the  gas  men 
are  voicing  nowadays ;  that  gas  will  be  the  future  universal 
fuel  for  all  domestic  and  minor  industrial  purposes.  It  is  not 
outside  the  realms  of  possibility  to  imagine  whole  communi¬ 
ties  using  gas  for  these  requirements;  when  coal  will  go  only 
to  the  gas  and  electric  plants  where  it  will  be  utilized  with  the 
conservative  methods  of  science  and  economy  back  of  the 
process,  and  where  the  valuable  by-product  constituents  of  this 
coal  will  be  saved  for  use  in  other  important  industries. 

This  is  the  story  then  of  a  vision.  Yes,  we  will  call  it  that, 
if  it  is  pleasing,  but  in  closing  it  is  well  to  recall  that  the  use 
of  electricity  for  lighting  purposes  was,  not  many  years  ago, 
pronounced  to  be  a  mere  chimerical  dream  and  “now  look  at 
the  darn  thing.” 


BACK  TO  FIRST  PRINCIPLES 


An  Elementary  Course  in  Heating  and  Ventilating  Engineering 

Lesson  No.  2 — Heat  Transformations,  Sources,  Manifestations,  and  Transfer  Methods. 


BY  REID  DAVIES. 


The  table  of  mathematical  analogies  given  in  Lesson  1 
showed  that  the  phenomena  of  heat,  electro-magnetism, 
and  motion  are  closely  interrelated  with  respect  to 
their  mathematical  expressions.  If  space  had  permitted,  possi¬ 
bly  the  phenomena  of  light  and  of  chemical  activity  might  also 
have  been  shown  as  included  in  this  related  group  of  force 
systems.  However,  that  table  sufficed  to  convey  the  general 
idea  in  mind.  It  now  remains  to  show  another  relation  that 
is  known  to  exist  among  these  force  systems. 

ENERY  TRANSF0RM.\TI0NS. 

Between  mechanical,  electro-magnetic,  luminous,  chemical, 
and  thermal  force  phenomena,  there  is  a  kinship  more  vital 
than  that  shown  by  mathematical  analogies,  which  is  suggested 
by  the  fact  that  energy  transformations  from  any  one  of 
these  systems  to  any  other,  can  be  effected  in  accordance  with 
the  law  of  the  conservation  of  energy.  Two  facts  worth 
noting  in  connection  with  these  energy  transformations  from 
one  force  system  to  another  are ;  first,  that  there  is  always  some 
loss  in  the  process,  the  efficiency  of  transformation  never 
reaching  100% ;  and  second,  that  the  loss  always  occurs  in  the 
form  of  heat  produced  by  the  transformation  process,  or  inci¬ 
dental  to  it.  Only  when  the  production  of  heat  is  the  desired 
object  can  an  energy  transformation  process  be  considered  as 
100%  efficient.  Since  energy  can  neither  be  created  nor  de¬ 
stroyed,  it  follows  that  the  eventual  summation  of  a  cycle  of 
energy  transformations  will  show  neither  gain  nor  loss  of  heat 
energy.  That  this  theory  represents  an  actual  fact  has  been 


proved  experimentally  so  often  that  there  is  left  no  room  for 
question  regarding  its  accuracy. 

ENERGY  equivalents. 

This  means  that  the  energy  balance  suggested  in  Lesson  1 
as  a  test  for  new  devices  and  processes,  reduces  to  its  simplest 
form  in  the  heat  balance  and  that  the  law  of  the  conservation 
of  energy  can  be  considered  as  a  law  of  the  conservation  of 
heat  and  stated  in  the  following  way:  The  amount  of  heat 
put  into  any  substance,  machine,  or  operation  is  all  that 
can  be  taken  out  of  it.  In  order  to  figure  out  a  heat  balance 
in  practical  work,  it  is  necessary  to  know  certain  mathematical 
relations  between  the  energy  units  of  the  several  force  sys¬ 
tems.  The  relation  between  mechanical,  electro-magnetic,  and 
thermal  energy  units  is  shown  in  the  following  equation : 

Mechanical  Electro-magnetic  Thermal 
r  1055  Joules  1 

778  Ft.  Lbs.  =  i  or  I  =  1  B.  T.  U. 

[  .293  Watt  Hrs.  J 

The  chemical  equivalent  of  heat  is  shown  by  the  number  of 
B.  T.  U.  of  heat  energy  liberated  by  various  kinds  of  chemical 
reactions.  In  each  case  the  amount  of  heat,  or  thermal  energy, 
liberated  depends  upon  the  character  of  the  reaction.  It  will 
suffice  to  give  at  this  point  a  single  illustration:  The  complete 
combustion  of  1  lb.  pure  carbon  to  carbon  dioxide  CO2,  yields 
or  releases  14,600  B.  T.  U.  of  thermal  energy,  and  the  energy 
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yield  is  independent  of  the  rate  at  which  combustion  occurs. 

ENERGY  transformation  PROCESSES. 

Energy  transformations  in  both  directions  between  the 
thermal  and  each  of  the  other  force  systems,  can  be  effected 
by  direct  methods.  Mechanical  energy,  or  work,  is  trans¬ 
formed  into  thermal  energy,  or  heat,  by  friction  which  is 
mathematically  expressed  by  the  ratio  of  a  force  divided  by  a 
velocity.  The  meaning  of  this  ratio  is  that,  if  the  friction  value 
is  high,  the  velocity  will  be  low  under  the  action  of  a  force 
of  constant  value,  and  vice  versa.  The  emery  wheel  furnishes 
a  familiar  example  of  the  transformation  of  mechanical  into 
thermal  energy  by  friction.  Thermal  energy  is  transformed 
into  mechanical  energy  by  the  expansion  of  substances  exposed 
to  the  action  of  heat.  The  operation  of  the  steam  engine  de¬ 
pends  upon  this  effect. 

Electrical  energy  is  transformed  into  thermal  energy  by 
resistance  which  is  mathematically  expressed  by  the  ratio  of 
a  force  divided  by  a  current.  Familiar  examples  of  this  effect 
are  the  various  forms  of  electric  heating  and  cooking  devices, 
in  all  of  which  the  essential  feature  is  a  heating  element  con¬ 
sisting  of  resistance  wire.  Thermal  energy  is  transformed  into 
electrical  energy  by  the  action  of  heat  upon  the  contact  joint 
between  two  dissimilar  substances  (usually  metals,  and  most 
familiarly  the  metals  antimony  and  bismuth).  The  nature  of 
this  effect  is  not  thoroughly  understood,  but  the  fact  of  its 
occurrence  is  utilized  in  the  construction  of  the  pyrometer, 
used  for  measuring  temperatures  above  the  practical  range  of 
the  ordinary  thermometer. 

Luminous  energy,  or  light,  is  transformed  into  thermal 
energy  through  the  absorption  of  light  rays  by  dark  surfaces. 
\  practical  application  of  this  effect  is  found  in  the  bolometer 
invented  by  Professor  Langley  for  measuring  the  heat  produced 
by  the  absorption  of  light.  With  this  instrument  he  was  able 
to  measure  the  amount  of  heat  that  reaches  the  earth  by 
reflection  from  the  moon’s  surface.  Thermal  energy  is  trans¬ 
formed  into  luminous  energy  by  the  heating  of  substances  to 
a  point  where  they  emit  light.  The  incandescent  lamp  is  a 
familiar  example  of  this  effect.  Electro-magnetic  energy  is 
transformed  by  the  resistance  of  the  lamp  filament,  into  heat. 
This  heat  raises  the  filament  to  a  temperature  where  it  be¬ 
comes  incandescent,  that  is,  where  it  transforms  part  of  its 
thermal  energy  into  light. 

There  are  several  kinds  of  chemical  reactions  which  serve 
to  transform  chemical  energy  into  thermal  energy.  In  gen¬ 
eral  these  are  called  exothermic  changes,  and  among  this 
class  of  reactions  the  most  important,  from  the  standpoint 
of  the  heating  engineer,  is  the  kind  of  chemical  reaction 
known  as  combustion,  which  is  illustrated  by  the  burning  of 
any  kind  of  fuel  and  which  we  will  consider  more  at  length, 
presently.  That  class  of  chemical  reaction  in  which  thermal 
energy  is  transformed  into  chemical  energy,  is  called  endo¬ 
thermic  change.  A  certain  amount  of  heat  is  required  to 
separate  the  molecule  of  any  chemical  element  into  its  con¬ 
stituent  atoms,-  so  this  process  is  always  an  endothermic 
change.  One  such  change,  of  particular  interest  to  the  heating 
and  ventilating  engineer,  is  the  process  of  converting  atmos¬ 
pheric  oxygen  from  its  natural  to  its  nascent  form,  known  as 
ozone.  The  latter  is  a  much  more  active  oxidizing  agent 
than  is  oxygen  in  its  more  usual  form,  and  is  utilized  to  purify 
used  air  so  that  it  can  be  re-circulated  without  being  re-heated, 
and  at  the  same  time  without  injury  to  those  who  breathe  it. 
The  subject  of  ozonation  will  be  more  fully  treated  in  a  future 
lesson.  The  point  of  immediate  interest  is  that  ozonation 
of  atmospheric  oxygen  requires  the  expenditure  of  a  certain 
amount  of  heat  energy  which  is  developed  by  the  discharge 
between  electrodes  maintained  at  a  high  potential  difference, 
or  voltage. 

HEAT  SOURCES. 

Coming  back  to  the  subject  of  combustion,  which  is  the 


principal  source  of  heat  at  present  available  for  practical  use, 
let  us  consider  the  character  of  the  process  itself  and  the 
method  of  computing  amounts  of  thermal  energy  released  by 
it.  The  form  of  combustion  of  most  practical  interest  to  the 
heating  engineer,  is  that  involving  the  combination  of  cer¬ 
tain  other  chemical  elements  with  the  element  oxygen.  By 
custom  oxygen  is  called  the  supporter  of  combustion,  while 
the  others  are  called  combustibles.  These  combustible  ele¬ 
ments  are  contained  in  various  substances  which  are  grouped 
under  the  general  term.  Fuels.  Most  of  the  oxygen  for  the 
combustion  process  is  obtained  from  the  air,  although  there  is 
often  a  small  amount  of  oxygen  present  in  the  fuel  itself. 

COMPOSITION  OF  AIR. 

At  this  point  it  may  be  of  interest  to  record  the  composi¬ 
tion  of  atmospheric  air  which  is  a  mechanical  mixture  (not 
a  chemical  compound)  of  the  substances  indicated  in  the 
following  table: 

COMPOSITION  OF  ATMOSPHERIC  AIR  BY  VOLUMES. 


Nitrogen 

769.6500  cu. 

ft. 

Oxygen 

206.5940  cu. 

ft. 

Water  vapor 

14.0000  cu. 

ft. 

Argon  group 

9.3700  cu. 

ft. 

Carbon  dioxide 

0.3360  cu. 

ft. 

Hydrogen 

0.0400  cu. 

ft. 

Ammonia 

0.(X)80  cu. 

ft. 

Ozone 

0.0015  cu. 

ft. 

Nitric  acid 

0.0(X)5  cu. 

ft. 

Atmospheric  air 

1000.0000  cu. 

ft. 

This  table  represents  the  average  volume  composition  of 
normal  atmospheric  air.  The  item  of  percent  water  vapor 
content,  or  relative  humidity,  is  subject  to  considerable  varia¬ 
tion  depending  largely  upon  the  temperature  of  the  air. 

From  this  table  of  volumes  it  is  apparent  that  the  last 
four  items  are  comparatively  insignificant.  From  the  com¬ 
bustion  standpoint  the  elements  of  the  argon  group  together 
with  carbon  dioxide,  being  chemically  inert  and  at  the 
same  time  relatively  small  in  volume,  can  be  conveniently 
included  with  nitrogen  which  is  similarly  inert  in  the  com¬ 
bustion  process.  Because  the  water  vapor  content  of  atmos¬ 
pheric  air  is  so  variable  and  because  it  has  no  chemical 
effect  in  the  combustion  process,  it  is  convenient  to  disre¬ 
gard  this  item  also.  Then  the  average  composition  of 
normal  atmospheric  air  by  weight  can  be  considered,  for 
all  practical  purposes  as. 

Nitrogen  76.6% 

Oxygen  23.4% 


Air  100.0% 

or,  since  we  are  primarily  interested  for  combustion  computa¬ 
tions,  in  the  weight  of  oxygen  in  pounds  and  of  air  in  pounds, 
and  in  the  relations  of  these  actual  weights  to  corresponding 
volumes,  the  two  tables  can  be  combined  for  convenience  into 
the  following  single  table: 

EQUIVALENT  COMPOSITION  OF  ATMOSPHERIC  AIR  BY  WEIGHTS  AND 
BY  VOLUMES.  -AT  32°  F.,  14.7  LB.  PER  SQ.  IN. 

Nitrogen  3.27  lbs.  41.65  cu.  ft. 

Oxygen  1.00  lb.  11.20  cu.  ft. 

Air  4.27  lbs.  52.85  cu.  ft. 

PRINCIPAL  combustible  ELEMENTS. 

While  the  number  of  different  fuels  is  considerable,  the  num¬ 
ber  of  combustible  elements  in  them  is  limited  for  practical 
purposes  to  carbon,,  hydrogen,  and  sulphur.  Carbon  monoxide 
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1  lb. 

Combustible 

Atomic 

weight 

1 

Molecular  I 
symbol  j 

Molecular 

weight 

Lbs. 

Oxygen 

Req’d. 

Combustion  j 

product  i 

i 

1 

Molecular  Ib.  T.  LT. 

symbol  i  released 

!  1 

Temperature 
rise — 'Deg.F. 
Const.  Pres. 

Carbon 

i  1 2 

! 

1 

C., 

24 

1.33 

2.67 

! 

Carbon  monoxide  i 
Carbon  dioxide  | 

CO 

C  O,  1 

4,500  1 

14,600 

2940 

5080 

Hydrogen 

1 

1  2 

Water 

1 

•  H.o 

5010 

Sulphur 

\32 

s. 

i  64 

Sulphur  dioxide 

s  o.. 

j  4,000 

3620 

Carbon  monoxide 

1 

C  0 

28 

0.571 

Carbon  dioxide 

C  Os 

4,300 

5580 

Oxygen 

16 

j  o.. 

32 

1 

1 

From  “  Elements  of  Heat-Power  Engineering.”— Wiley  &  Sons,  Now  York. 


is  a  combustible  gas  produced  by  the  incomplete  oxidation  of 
carbon.  Each  of  these  combustibles  has  its  own  special  require¬ 
ment  of  oxygen  for  complete  combustion,  as  shown  in  the  fol¬ 
lowing  combustion  table : 

In  Table  1  the  molecular  weights  represent  the  sum  of  atomic 
weights  in  the  molecule,  as  indicated  by  the  molecular  symbol. 
The  weight  of  oxygen  required,  is  found  by  dividing  the 
weight  of  oxygen  in  the  molecule  of  combustion  product  by 
the  weight  of  the  combustible  therein.  The  number  of 
B.  T.  U.  of  thermal  energy  released  by  each  of  these  com¬ 
bustion  processes,  is  determined  experimentally  by  means  of 
the  calorimeter.  The  figures  given  for  temperature  rise  are 
theoretical,  based  upon  the  assumptions  that  the  pressure  is 
maintained  constant,  that  the  exact  theoretical  o.xygen  require¬ 
ment  is  supplied,  and  that  no  heat  energy  is  dissipated  during 
the  combustion  process.  Of  course,  none  of  these  conditions 
is  practically  possible,  but  they  can  be  approximated,  giving 
temperature  rises  somewhat  less  than  these  figures.  As  a 
matter  of  fact  it  is  always  necessary,  if  complete  combustion 
is  desired,  to  supply  an  excess  of  oxygen  over  the  theoretical 
requirement.  Also  it  is  impossible  to  imagine  a  combustion 
process  unaccompanied  by  some  dissipation  of  heat. 

From  the  above  table  it  is  evident  that  of  the  three  prin¬ 
cipal  combustible  elements,  the  complete  combustion  of 
hydrogen  releases  from  to  4  times  as  much  thermal 
energy  as  is  released  by  the  complete  combustion  of  carbon, 
and  about  13  times  as  much  as  is  released  by  the  complete 
combustion  of  sulphur.  In  practical  work  the  presence  of 
sulphur  in  a  fuel  is  not  generally  considered  as  an  unmixed 
blessing,  since  the  combustion  product,  sulphur  dioxide,  is 
readily  soluble  in  water  and  is  in  the  habit  of  combining  with 
water  vapor  in  the  flue  gases  from  furnaces  and  boilers,  to 
form  sulphurous  acid,  according  to  the  equation, 

SO.,  plus  H.,0  gives  H^SO.^. 

The  principal  function  of  this  acid  is  to  eat  away  the  iron 
work  of  the  chimney,  so  that  every  few  years  a  new  top 
has  to  be  installed  on  the  chimney.  It  has  much  the  same 
effect  on  human  lungs,  with  the  exception  that  it  is  not 
usually  possible  to  install  new  lungs. 

ORDINARY  FUELS. 

Heating  values  ordinarily  assumed  from  tests  of  the  vari¬ 
ous  kinds  of  fuel  usually  available,  are  shown  in  Table  2. 
These  are  merely  approximate  values,  for  in  practice  heating 
values  are  found  to  vary  considerably  with  the  grade  of  fuel 
obtainable. 

HEAT  MANIFESTATIONS. 

In  the  preceding  paragraphs  have  been  shown  the  principal 
sources  of  thermal  energy.  The  next  point  of  interest,  from 
the  engineering  angle,  is  the  way  in  which  energy  in  that 
form  affects  material  substances.  Heat  manifests  its  presence 


in  three  ways,  that  is,  the  application  of  heat  to  any  substance 
serves  to  change  the  substance  in  one  or  more  of  these  ways 
(usually  to  some  extent  in  all  three  ways  simultaneously)  : 

1  Raises  the  temperature  of  the  substance, 

2  Changes  the  molecular  structure  of  the  substance, 

3  Increases  the  volume  of  the  substance. 

internal  latent  heat. 

Heat  energy  which  produces  rise  in  temperature  is  called 
sensible  heat  and  needs  no  explanation.  That  part  of  the  ap¬ 
plied  heat  which  serves  to  produce  changes  in  molecular  struc¬ 
ture,  is  not  apparent  to  the  sense  of  touch  but  is  quite  apparent, 
at  times,  to  the  sense  of  sight.  It  is  largely  the  effect  of  in¬ 
ternal  latent  heat  which  changes  ice  of  temperature  32°  F.  to 
water  at  the  same  temperature,  and  which  changes  water  of 
temperature  212°  F.  to  steam  at  the  same  temperature  (part 

TABLE  2-HEATING  VALUES  OF  ORDINARY  FUELS. 


Fuels  j 

Range  of  Heating  Values 

Solid  F'uels 

Coal 

Anthracite  ' 

14,900—15,300  B.T.U.  per  lb. 

Semi-anthracite 

1 

15,300—15,800  B.  T.  U.  per  lb. 

Semi-bituminous 

15,600—15,800  B.T.U.  per  lb. 

Bituminous,  Eastern 

14,800—15,800  B.  T.  U.  per  lb. 

Bituminous,  Western 

13,700—15,200  B.T.U.  per  lb. 

Peat-dried 

12,000  B.  T.  U.  per  lb. 

Coke 

14,600  B.  T.  U.  per  lb. 

Wood 

12,750  B.  T.  U.  per  lb. 

Charcoal 

14,000  B.  T.  U.  per  lb. 

Liquid  Fuels 

Crude  oil 

18,000-22,000  B.  T.  U.  per  lb. 

Gasoline 

19,200  B.  T.  U.  per  lb. 

Kerosene 

18,500  B.  T.  U.  per  lb. 

Fuel  oil 

18,000  B.  T.  U.  per  lb. 

Alcohol 

10,500—12,000  B.  T.  U.  per  lb. 

Gaseous  Fuels 

Natural  gas 

950-1000  B.  T.  U.  per  cu.  ft. 

Coal  gas 

900  B.  T.  U.  per  cu.  ft. 

From  “Elements  of  Heat-Power  Engineering,”  by  Smith,  Hirshfeld 
Barnard-Wiley. 
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of  this  latter  effect  may  be  due  to  the  action  of  external  latent 
heat,  as  explained  below).  These  two  forms  of  internal 
latent  heat  are  known  as  the  Latent  Heat  of  Fusion  and  the 
Latent  Heat  of  Vaporization,  respectively.  All  substances  dis¬ 
play  internal  latent  heat  phenomena  similar  to  those  men¬ 
tioned  above  in  connection  with  water.  Also  there  are  prob¬ 
ably  other  internal  latent  heat  manifestations  besides  the 
two  marked  phenomena  above  described.  Radio-activity  may 
be  one  of  these  other  manifestations  of  internal  latent  heat. 

EXTERNAL  LATENT  HEAT. 

That  portion  of  the  applied  thermal  energy  which  serves 
to  produce  increase  in  volume  of  the  substance  heated,  is 
called  external  latent  heat.  Like  the  internal  variety  it  is  not 
apparent  to  the  sense  of  touch,  but  is  quite  apparent  to  the  sense 
of  sight.  It  is  external  latent  heat  which  produces  the  in¬ 
crease  in  volume  of  gas  as  the  pressure'  is  decreased  in  the 
course  of  an  isothermal  change  (meaning  a  change  during  which 
the  temperature  of  the  gas  remains  constant).  It  is  this  ex¬ 
ternal  latent  heat  which  causes  a  bar  of  metal  to  increase  in 
both  length  and  area  of  cross-section,  when  it  is  subjected  to  the 
action  of  heat. 


EFFECTS  OF  CIRCUIT  PROPERTIES 

These  three  forms  of  heat  manifestations  are  dependent 
upon  the  properties  of  the  thermal  circuit,  as  shown  in  the 
table  of  mathematical  analogies  in  Lesson  1.  Rise  in  tempera¬ 
ture  produced  by  sensible  heat,  is  controlled  by  the  thermal 
conductivity  of  the  circuit — that  is,  practically,  of  the  sub¬ 
stance  exposed  to  heat  action,  since  closed  thermal  circuits  are 
not  usual.  When  the  thermal  conductivity  of  this  substance  is 
high,  the  sensible  heat  is  high  also.  It  is  of  interest  to  note 
that,  in  general,  substances  of  high  electrical  conductivity 
possess  high  thermal  conductivity  as  well,  while  those  of  low 
electrical  conductivity  have  a  correspondingly  low  thermal 
conductivity. 

Change  in  the  molecular  structure  of  a  substance  effected  by 
the  application  of  internal  latent  heat,  is  dependent  upon  the 
absorptivity  of  the  substance  heated.  For  instance,  the  heat 
energy  required  to  change  a  given  weight  of  ice  to  water  at 
the  same  temperature  (32°  F.)  is  about  28  times  the  amount 
of  heat  required  to  change  an  equal  weight  of  solid  mercury 
to  liquid  mercury  at  the  same  temperature  ( — 38°  F.).  The 
phenomena  of  change  of  state  from  solid  to  liquid  to  gas — 
common  to  all  substances — arc  directly  related  to  their  ab¬ 
sorptive  qualities  and,  aside  from  the  phenomena  of  radio¬ 
activity,  are  the  most  apparent  changes  produced  by  the  action 
of  internal  latent  heat. 

Some  leading  scientists  of  the  present  day  hold  the  theory 
that  there  are  locked  up  in  the  atoms  of  material  elements, 
stores  of  energy  almost  unbelievably  large,  but  as  yet  the 
method  for  releasing  these  possible  energy  stores  remains  un¬ 
known.  Study  of  radio-activity  has  led  to  the  belief  that  it 
is  significant  of  the  existence  of  such  atomic  energy  stores,  but 
there  has  not  yet  been  found  a  means  for  utilizing  the  energy 
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PRESSURE  TEMPERATURE  VARIATIONS  IN  CHANGE  OF 
STATE  OF  WATER 

discharge  from  radio-active  substances  for  heating  or  power 
service. 

The  change  in  volume  of  a  substance,  effected  by  the  ap¬ 
plication  of  extemal  latent  heat,  is  dependent  upon  the  ex¬ 
pansibility  of  the  substance  heated.  This  is  illustrated  by  the 
fact  that  the  heating  of  a  bar  of  copper  will  produce  an  ex¬ 
pansion  almost  40%  greater  than  the  expansion  of  a  bar  of 
iron  of  the  same  dimensions,  heated  under  the  same  condi¬ 
tions. 

The  phenomena  of  change  of  state  are  so  closely  related  to 
the  subject  of  thermal  energy  that  the  following  diagrams 
will  be  of  interest  as  showing  the  temperature,  pressure,  and 
volume  variations  accompanying  these  changes  of  state.  In 
these  diagrams  water  is  the  substance  illustrated,  but  similar 
diagrams  could  be  produced  for  any  other  substance. 

This  completes  the  second  lesson  and  leads  up  to  the  sub¬ 
ject  of  Lesson  3  which  will  deal  with  human  heat  requirements 
and  heating  systems  for  populated  interiors. 


Reference  Books. 

Elements  of  Heat-Power  Engineering,  by  Smith,  Hirshfeld, 
and  Barnard — Wiley. 

Heat  for  Advanced  Students,  by  Edser — Macmillan. 

A  Text-Book  of  Physics,  by  Watson — Longmans. 

Heating  and  Ventilation,  by  Allen  and  Walker — McGraw- 
Hill. 

Heating  and  Ventilation,  by  Harding  and  Willard — Wilev. 


Questions. 

1.  Name  the  five  force  systems? 

2.  What  do  energy  transformations  show? 

3.  Give  the  mechanical,  electro-magnetic,  and  chemical  equiva¬ 

lents  of  1  B.  T.  U.  of  thermal  energy? 

4.  Describe  some  energy  transformation  process? 

5.  What  is  the  principal  source  of  heat  for  practical  purposes  ? 

6.  What  form  of  combustion  is  of  most  interest  to  the 

engineer  ? 

7.  What  is  the  approximate  composition  of  air  by  weight? 

8.  Name  the  principal  combustible  elements? 

9.  Name  some  of  the  fuels  ordinarily  used? 

10.  In  what  ways  does  heat  make  its  presence  evident? 

11.  What  effect  is  produced  by  internal  latent  heat? 

12.  What  is  the  effect  of  external  latent  heat? 

13.  Explain  the  relation  between  thermal  circuit  properties 

and  heat  manifestations? 
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statutes  in  effect  when  the  first  edition  was  published 
in  1906,  the  laws  have  multiplied  until  they  now  require 
a  volume  of  standard  book  size,  with  a  hundred  or 
more  additional  reading  pages. 

Probably  the  most  notable  development  has  been  the 
enactment  of  municipal  ordinances,  in  some  cases  sup¬ 
plementing  the  State  laws,  but  occasionally  where 
there  are  no  State  laws.  There  are  also  now  in  effect 
a  large  number  of  smoke  abatement  ordinances  in  the 
larger  cities  and  these  will  no  doubt  have  a  very  im¬ 
portant  effect  where  soft  coal  is  used. 

Both  Cleveland  and  Chicago,  which  have  been  lead¬ 
ers  in  the  enactment  of  local  ventilation  ordinances,  re¬ 
port  more  or  less  extensive  revisions  of  their  require¬ 
ments.  In  New  York,  the  State  Industrial  Commis¬ 
sion  reports  considerable  revision  to  be  necessary,  in 
connection  with  industrial  ventilation  requirements, 
several  bills  on  the  subject  having  been  enacted  at  the 
closing  session  of  the  last  Legislature  which  had  not, 
at  the  time  of  writing,  been  acted  upon  by  Governor 
M  iller. 

The  new  edition  of  “Ventilation  Laws”  will  be  ready 
the  latter  part  of  June. 


Supporters  of  the  heating  engineers’  Research 
Laboratory  in  Pittsburgh  now  have  something 
concrete  and  practical  to  reward  them  for  their 
patience,  in  the  construction  of  the  experimental  room 
for  conducting  heat  transmission  tests,  shown  on  an¬ 
other  page  of  this  issue.  Not  only  has  the  experience 
of  the  past  been  drawn  on  to  the  fullest  extent  in 
planning  this  room,  but  care  has  been  taken  to  adapt 
it  to  both  heat  transmission  and  air  infiltration  tests 
under  a  variety  of  conditions  and  using  practically 
every  kind  of  building  material.  It  is  to  be  noted 
that  the  heat  transmission  tests  are  to  be  made  both 
through  a  wide  range  of  temperatures  and  also  with 
varying  humidities,  something,  we  believe,  which  has 
never  before  been  attempted. 

No  item  in  the  entire  heating  field  is  more  vitally 
interesting  to  all  concerned  than  reliable  heat  loss 
factors  for  modern  building  construction  and  if  the 
Research  Laboratory  should  do  nothing  more  than  es¬ 
tablish  the  correct  coefficients  for  all  the  materials  in 
common  use,  as  well  as  combinations  of  such  ma¬ 
terials,  it  would  go  far  towards  justifying  its  existence. 
As  a  matter  of  fact,  however,  the  experiments  will  go 
even  further,  taking  in,  for  instance,  the  effect  of 
varying  wind  velocities.  There  is  thus  every  reason 
to  hope  that  in  the  comparatively  near  future  the  in¬ 
dustry  will  have  the  satisfaction  of  knowing,  at  last, 
what  are  the  correct  factors  to  use  in  a  given  problem, 
instead  of  relying  upon  those  whose  chief  claim  for 
merit  is  that  they  represent  the  “consensus  of  opinion.” 


STRIKING  evidence  of  the  progress  of  compul¬ 
sory  ventilation  in  the  United  States  will  be  seen 
in  the  fourth  revised  edition  of  “Ventilation  Laws,” 
which  we  now  have  in  press.  Starting  with  a  small 
circular  which  was  large  enough  to  contain  all  the 


JUNE  will  be  the  convention  month  this  year  for 
the  heating  trade  and  it  is  gratifying  to  see  that 
the  clashes  of  last  year  in  the  way  of  convention 
dates  have  been  avoided.  In  the  case  of  two  of  the 
conventions,  that  of  the  heating  engineers  in  Cleve¬ 
land,  June  14-17,  and  that  of  the  central  station 
heating  men  at  Cedar  Point,  the  following  w’^eek, 
an  opportunity  is  provided  to  arrange  an  outing  which 
will  take  in  both  meetings.  In  selecting  Boston  for  their 
convention  City,  May  31-June  2,  the  heating  contractors 
are  repeating  their  visit  of  a  dozen  years  ago  when  they 
held  their  largest  convention,  up  to  that  time,  at  the 
Hub. 


Leave  it  to  the  west  to  “put  over”  new 
ideas.  And  by  West  w'e  mean  West.  A 
drive  is  planned  in  an  Illinois  city  for  the  sale 
of  stock  in  a  municipally-owned  central  heating  and 
lighting  company.  At  the  head  of  the  sales  organiza¬ 
tion  we  find  a  “switchboard”  of  fourteen  persons  who 
are  organized  to  supply  the  “current”  to  the  re¬ 
mainder  of  the  machinery.  Next  we  find  seven  “gen¬ 
erators”  who  are  at  the  head  of  the  organization 
campaigns  in  each  of  the  seven  districts  of  the  city. 
Next  come  a  number  of  “transformers”  to  manage 
the  various  city  precincts.  Each  “transformer,”  in 
turn,  is  “hooked  onto”  (we  quote  verbatim)  enough 
“live  wires”  to  carry  the  campaign  or  “contact”  to 
every  home  in  the  city.  Nor  is  this  all.  In  prepara¬ 
tion  for  any  emergency  is  a  company  of  “fuse  plugs,” 
to  fill  in  wherever  it  is  necessary  to  make  a  connec¬ 
tion. 

The  next  time  the  heating  trade  prepares  to 
“start  something”  we  commend  the  Illinois  plan,  with 
suitable  modifications,  to  its  attention. 
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GHATS  WITH  UNCLE  BEN 


Some  Experiences  on  Heat  Insulation. 


Uncle  Ben  was  loafing  away  the  afternoon  with  me  while 
waiting  for  the  opening  of  bids  at  the  City  Hall,  in  the  evening. 
The  figures  were  all  made  up  and  the  bids  were  filed,  and  in 
the  reaction  the  old  fellow  proposed  a  walk  in  the  country. 
We  had  dropped  down  on  the  grass  beside  an  orchard  and  as 
we  munched  some  wind-fall  snow-apples,  he  delivered  his 
lecture. 

“Here  is  this  lovely  fruit,  fragrant  and  tasty,  made  so  by 
Nature’s  wonderful  processes  to  tempt  some  animal  to  eat  it. 
Did  you  know  that  while  it  is  good  food,  and  when  ripe,  liked 
and  easily  digested  by  all,  the  seeds,  down  inside  will  resist 
the  digestive  processes?  They  have  a  coating  especially  resist¬ 
ant  to  the  gastric  juices,  so  that  they  will  be  carried  intact,  far 
away,  there  to  grow  and  flourish.  But,  if  by  chance  this 
attractive  fruit  fails  to  be  noticed  and  eaten,  then  the  advent  of 
cold  weather  brings  a  change.  The  fragrance  and  the  color 
depart;  the  juices  dry  up  to  some  extent,  and  the  skin  withers, 
and  the  fruit  becomes  a  wonderful  insulator  for  the  seeds  down 
inside,  keeping  the  germ  unharmed  through  the  severities  of 
winter.  Then,  in  the  spring  this  same  formerly  beautiful  and 
sweet  fruit,  after  having  become  a  wonderful  insulator,  is  a 
superbly  compounded  fertilizer,  prepared  to  start  the  germ  on 
its  cycle,  I  always  did  like  to  contemplate  this  metamorphosis 
as  an  example  of  the  adaptability  of  that  glorified  rose,  the 
apple. 

Did  you  know  that  apple  trees  are  members  of  the  rose 
family?” 

“But  speaking  of  insulation,  that  makes  me  want  to  tell  you 
about  my  friend  Julian  and  his  house.  He  always  did  sort 
of  depend  on  me  for  help  in  his  heating,  and  I  always  said 
that  heating  begins  in  the  building  of  the  house  rather  than 
in  the  installation  of  the  boiler.  Well,  Julian  built  himself  a 
new,  flossy  house  up  on  the  north  shore,  and  we  combined 
forces  in  designing  it.  We  had  just  a  common,  easy-working 
gravity,  hot  water  system  with  an  automatic  temperature  con¬ 
troller,  with  one  big  indirect  in  the  front  hall  to  provide  fresh 
air  for  ventilation  and  so  that  he  could  run  his  fire  places. 
We  knew  how  you  can  blow  out  a  candle  through  an  ordinary 
brick  wall,  so  we  coated  the  inside  and  outside  of  the  brick¬ 
work  with  a  bituminous  compound  rendering  it  nearly  air¬ 
tight.  We  furred  the  outside  walls,  taking  pains  to  put  anti¬ 
circulation  stops  at  every  floor  so  as  to  get  dead  air  pockets 
and  discourage  unauthorized  fire.  When  they  set  the  window 
frames,  we  saw  that  they  were  caulked  on  the  outside  and 
that  they  were  sealed  to  the  walls  on  the  inside  with  building 
paper  tarred  to  the  walls  so  as  to  form  flexible  air-tight  joints 
all  around.  These  would  give  and  take  as  the  frames  swelled 
and  shrank.  We  put  building  paper  between  the  double  floors, 
with  d9ped  flexible  joints,  sealing  the  paper  to  the  walls, 
again  providing  air-tightness  while  allowing  for  the  inevitable 
shrinkage.  We  made  the  top  floor  ceiling  warm  with  paper 
below  the  attic  floor,  taking  care  to  bind  the  paper  joints  on 
top  of  rafters,  and  to  dope  the  paper  against  the  walls.  VV''c 
weatherstripped  the  windows  with  honest-to-goodness  metal 
strips.” 

“Do  you  know  the  answer?  By  the  beard  of  the  prophet, 
Julian  heats  his  house  on  just  one-half  the  coal  it  takes  for 
his  next  door  neighbor  with  the  same  size  house,  and  in  the 
summer  he  has  to  open  the  windows  in  order  to  get  warm. 
Yes,  he  actually  does.  What  fools  we  are  to  put  in  more 
radiation  and  bigger  pipes  to  burn  more  coal  to  make  more 
heat  to  try  to  heat  all  outdoors !  Did  Nature  give  the  polar 
bear  a  bigger  heart  and  arteries?  No,  by  cricky,  it  gave  him 
a  fur  coat  to  keep  the  heat  in.  Think  it  over,  my  boy.” 


■  “And-  I’ll  tell  you  something  else,  in  a  whisper,  just  between 
us — Julian  says  his  wife  told  him  in  confidence  that  in  that 
house  they  haven’t  ever  had  a  mouse  or  a  cockroach,  or  a  bed¬ 
bug,  and  maybe  not  a  cootie.  The  insulation  we  used  is  not 
suited  to  the  temperament  of  these  beasts.  It  seems  to  give 
them  neuritis  or  wanderlust,  or  stomach  complaint,  or  some¬ 
thing,  for  they  never  stick  ’round.  No,  the  stuff  doesn’t 
smell.  It  is  the  same  sort  of  material  they  line  refrigerator 
cars  w'ith — two  thicknesses  of  paper  with  Moses-havens  or 
bulrushes  in  between.  Anyhow,  it’s  on  the  market  and  is 
some  kind  of  grass,  fireproofed.” 

“Time  for  supper;  let’s  go.” 


LEGAL  DECISIONS 


Heating  Plant  in  Basement — Damages  for  Injury 
by  Bursting  Water  Pipes. 

In  Rainier  Heat  &  Powder  Co.  v.  City  of  Seattle,  193  Pac. 
233.  the  Washington  Supreme  Court  holds  that  the  main¬ 
tenance  of  a  heat  and  power  plant  at  the  level  of  approxi¬ 
mately  30  ft.  below  the  street  grades  is  not  contributory 
negligence  barring  the  heat  and  power  company  from  re¬ 
covering  damages  on  the  bursting  of  a  water  main,  the 
company  not  being  required  to  anticipate  danger  from 
such  a  source,  although  it  would  no  doubt  be  obliged  to 
anticipate  damage  from  the  natural  flow  of  water  and  the 
accumulation  of  surface  water.  The  owner  of  land  lying 
level  with  the  street  is  clearly  within  his  legal  rights  in  ex¬ 
cavating  a  basement  30  feet  deep  and  placing  in  the  bot¬ 
tom  of  it  a  heat  and  power  plant,  so  long  as  he  does  not 
disturb  the  lateral  support  which  the  city  is  entitled  to  in 
maintaining  its  street  at  the  established  grade. 


Contract  As  to  Heating  Not  Excepted  from  Effect 
of  Utilities  Act 

A  company  maintaining  an  office  building,  by  contract  with 
a  public  utility  company  refrained  from  equipping  its  office 
building  with  the  necessary  heating  and  lighting  apparatus 
and  gave  to  the  utility  company  the  exclusive  right  of  ser¬ 
vice  to  its  tenants  and  occupants  of  the  building.  In  de¬ 
claring  to  be  valid  contracts  which  would  other  wise  be  dis¬ 
criminatory  under  the  Illinois  Public  Utilities  Act,  both  the 
state  supreme  court  and  the  Legislature  have  apparently 
limited  such  validity  to  those  contracts  only,  in  which  there 
has  been  a  transfer  of  real  estate  or  property.  In  the  case 
in  question,  since  the  contract  conveyed  no  real  or  property 
rights  to  the  utility  company,  the  Illinois  Commission,  in  a 
proceeding  in  which  the  validity  of  the  contract  w^as  raised, 
held  that  the  contract  w'as  not  within  the  class  of  contracts 
protected  by  the  decision  of  Schiller  Piano  Co.  v'.  Illinois 
ITilities  Co..  288  Ill.  586,  and  therefore  is  not  one  beyond 
the  power  of  the  Public  Utilities  Commission  to  chatige. 


Warming  Buildings  with  Refrigerating  Equipment. 

The  apparent  anomaly  implied  by  this  title  disappears 
entirely  after  a  careful  study  of  an  article  in  the  April 
19  issue  of  “Power,”  by  Professor  Robertson  Matthews, 
Department  of  Power  Engineering,  Cornell  University.  It 
represents  an  idea  that  is  new  and  at  the  same  time  en- 
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tirely  practicable  and  well  worth  consideration  and  ap¬ 
plication  to  general  heating  problems — an  idea  laden  with 
promise  as  a  fuel  conservation  method. 

Professor  Matthews  bases  his  whole  discussion  upon  the 
essential  difference  between  thermal  energy  of  high  temp¬ 
erature  “head”  and  that  of  low  temperature  “head.”  In 
order  to  get  his  argument  it  is  necessary  to  understand 
that  the  quantity  “degrees  F.  temperature  change”  in  the 
thermal  force  system,  corresponds  to  the  quantity  “height” 
in  the  mechanical  force  system.  The  argument  opens 
with  the  hydraulic  analogy  (to  the  general  heating  prob¬ 
lem)  of  an  installation  designed  to  use  the  potential  en¬ 
ergy  of  a  small  volume  of  water  in  a  pond  at  high  head 
to  operate  a  turbine-pump  for  raising  a  much  larger 
volume  of  water  from  a  lake,  through  a  relatively  low 
head,  for  irrigation  purposes.  The  analogy  is  striking  and 
its  value  is  in  no  way  reduced  by  the  fact  that  the  hy¬ 
draulic  conditions  assumed  are  of  rare  occurrence.  The 
heat  conditions  which  they  so  exactly  parallel  are  pre¬ 
cisely  those  encountered  in  every  heating  problem. 

In  heating  work  we  are  faced  with  the  need  for  raising 
the  thermal  “head”  of  considerable  volumes  of  air  through 
relatively  small  ranges  of  temperature  and  in  order  to 
accomplish  this  we  have  available  potential  energy  of 
considerably  higher  thermal  “head,”  stored  in  the  form 
of  fuel.  What  we  generally  do  is  to  “irrigate”  our  in¬ 
teriors  with  heat  from  the  fuel  “pond”  direct,  ignoring  en¬ 
tirely  the  atmospheric  “lake”  of  low  head  thermal  energy 
from  which  we  might  secure  a  large  part  of  our  “irriga¬ 
tion”  heat. 

Considerably  condensed,  the  suggestion  of  Professor 
Matthews  is  that  we  use  an  engine-compressor  set  (cor¬ 
responding  in  function  to  the  turbine-pump  outfit,  men¬ 
tioned  in  the  hydraulic  analogy)  to  utilize  the  high  head 
heat  of  the  fuel  and  the  low  head  heat  of  the  atmosphere 
together  for  our  interior  heating  requirements.  The  steps 
in  this  process  are  roughly,  as  follow's:  Thermal  energy 
in  the  fuel  is  transformed  in  the  boiler-engine,  or  in  the 
internal  combustion  motor,  into  mechanical  energy  which 
operates  the  compressor  upon  a  gaseous  medium  (com¬ 
monly  ammonia).  Compression  of  the  gas  raises  its  temp¬ 
erature  and  this  heated  medium  is  utilized  by  means  of 
pipe  coils,  to  heat  the  air.  The  rise  in  temperature  of 
the  air  is  accompanied  by  a  corresponding  fall  in  temp¬ 
erature  of  the  medium,  and  as  this  is  cooled  it  changes 
to  the  liquid  state,  and  is  collected  in  a  receiver.  Its 
pressure  is  still  high.  From  the  receiver  the  medium 
passes  through  an  expansion  valve  and  as  it  expands  its 
temperature  falls  to  considerably  below  the  temperature 
of  the  atmosphere.  This  very  cold  medium  (again  a  gas, 
due  to  the  expansion)  is  run  through  a  second  set  of  pipe 
coils  situated  in  the  path  of  the  exhaust  air  from  the  in¬ 
terior.  By  this  arrangement  the  cooling  coils  serve  to 
create  a  down-draft,  or  suction,  in  the  exhaust  flue  and 
at  the  same  time  the  low  head  heat  in  this  stream  of 
exhaust  air  is  used  to  supply  a  large  measure  of  the 
thermal  energy  addition  necessary  to  complete  the  cycle 
and  bring  the  gaseous  medium  back  to  the  compressor 
where  we  started,  and  ready  to  start  again  on  the  same 
cycle. 

Since  it  frequently  happens  that  there  is  a  refrigeration 
problem  concurrent  with  the  heating  problem,  it  would 
seem  as  if  the  installation  above  outlined  could  easily  be 
adapted  to  serve  both  requirements,  simultaneously  and 
more  efficiently  than  either  has  yet  been  served.  Of  course 
proper  apparatus  would  have  to  supplement  the  right 
idea  in  order  to  get  real  results.  It  would  be  interesting 
to  see  such  an  installation  in  several  lights,  the  economic 
and  practical  aspects  as  well  as  the  engineering  and  theor¬ 
etical  viewpoints  that  were  so  well  presented  in  the  article 
to  which  reference  is  made. 


CORRESPONDENCE 


Relative  Efficiency  of  Different  Forms  of 
Heating  Coils. 

Editor  Heating  and  Ventilating  Magazine: 

Will  you  kindly  advise  the  undersigned  as  to  the  relative 
efficiency  of  two  steel  pipe  coils,  one  constructed  of  return 
bends  and  the  other  with  two  manifolds?  These  two  heating 
coils  are  to  be  of  the  same  square  feet  heating  surface  and 
to  operate  at  the  same  steam  pressure.  The  condensate  will 
pass  through  a  steam  trap  and  discharge  to  atmosphere.  The 
coils  are  to  be  immersed  in  an  open  vessel  and  to  evaporate 
water  against  atmospheric  pressure.  It  has  been  argued  that 
the  series  coil  or  that  constructed  with  return  bends  is  more 
efficient  than  the  manifold. 

Will  you  kindly  advise  the  reason  for  a  high  evaporation, 
using  high-pressure  steam  in  a  coil  when  the  total  heat  of 
low-pressure  steam  is  only  slightly  reduced  from  that  of 
high-pressure  and  trap  on  end  of  line  prevents  high  velocity 
of  steam  circulating  through  system. 

Ridely  Park,  Pa.  R.  S.  F. 


Consider  two  2-in.  pipe  coils,  return  bend  and  manifold 
types,  each  made  up  in  four  lengths  totaling  48  lin.  ft.  of 
pipe  or  30  sq.  ft.  of  radiating  surface.  Assume  coils  transmit¬ 
ting  300  B.  T.  U.  per  degree  of  temperature  difference  per  square 
foot  of  radiating  surface  per  hour  when  supplied  with  steam  at 
125  lbs.  pressure  (353°  temp.)  and  immersed  in  water  having  an 
average  temperature  of  100°,  that  is,  raised  from  50°  to 
150°.  The  temperature  difference  will  then  be  (353  —  100  =) 
253°  and  the  total  transmission  in  B.  T.  U.  per  hour  from 
each  pipe  coil  will  be  (30  X  253  X  300  =■)  2,277,000;  which 
divided  by  60  and  the  latent  heat  of  867.7,  gives  a  quotient 
of  43.74  in  pounds  of  steam  condensed  per  minute.  Since 
in  the  series  coil,  there  is  a  total  of  48  lin,  ft.  of  pipe  and 
three  return  bends  each  offering  a  resistance  to  steam 
flow  equivalent  to  approximately  fifty  pipe  diameters  or 
[  (3  X  50  X  2)  -^-  12  =]  25  ft.,  there  will  be  a  total  resistance 
which  the  steam  must  overcome  of  (48  4-  25  =)  73  lin.  ft. 
of  pipe,  whereas  in  the  manifold  coil  the  piping  is  divided  into 
four  paths  and  there  is  only  one  ell  to  a  path.  This  makes 
the  total  resistance,  17  lin.  ft.  per  pipe  or  path,  since  one  ell 
has  a  resistance  equivalent  to  [  (30  diameters  X  2)  12  =  ]  5 

48 

ft.,  and  this  plus‘s —  17  lin.  ft. 

In  the  Babcock  formula  for  flow  of  steam  through  pipes, 
W  =  the  weight  of  steam  passing  in  pounds  per  minute, 
p  =  the  difference  in  pressure  between  the  two  ends  of 
the  pipe  in  pounds  per  square  inch, 

D  =:  mean  density  of  the  steam  at  the  initial  and  final 
pressure,  or  weight  per  cubic  foot, 
di  =  internal  diameter  of  the  pipe  in  inches, 

1  =  length  of  pipe  in  feet,  then. 


(36  \  WM 

p  =  0.000131  (,+^)^Hg|^=4.33  lbs.  drop 


This  drop  in  pressure  is  quite  pronounced  since  high-pressure 
steam  is  used  in  the  example;  furthermore  the  coils  are  im¬ 
mersed  in  water  in  which  case  they  condense  one  hundred 
times  as  much  steam  as  when  surrounded  by  comparatively 
still  air. 

For  the  return-bend  coil  the  final  pressure  is  125  —  4.33  = 
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120.67,  whereas  the  drop  in  pressure  for  a  manifold  coil  is 
only  0.063  lb.,  since 


)  0.31  X  2.067^ 


■=  0.063  lbs.  drop 


This  result  may  be  checked  by  a  shorter  method  instead 
of  by  formula,  since  the  drop  in  pressure  (which  is  4.33  lbs. 
for  the  return-bend  coil)  increases  as  the  square  of  the  velocity 
and  in  the  case  of  the  manifold  t3T)e,  steam  is  distributed 
through  four  pipes,  hence  the  velocity  is  decreased  four  times 
and  the  drop  in  pressure  sixteen  times,  while  the  friction 
distance  travelled  is  only  17/73  or  0.23  times  that  of  the  re¬ 
turn-bend  coil. 

Therefore,  =0.063  lb.  drop  in  pressure. 

Since  the  correspondent  mentions  “series  coils”  rather  than 
the  familiar  term  “return-bend  coils,”  he  is  evidently  familiar 
with  electrical  problems  and  understands  that  the  flow  of 
electricity  along  a  wire  is  very  much  like  flow  of  water  or 
steam  through  a  pipe.  This  analogy  to  the  flow  of  water  is 
helpful  in  explaining  the  flow  of  steam  in  the  two  types  of 
pipe  coils.  Thus,  when  pieces  are  connected  in  tandem  they 
are  said  to  be  in  series  but  when  connected  so  that  the  current 
is  divided  between  them  they  are  said  to  be  in  parallel  (mul¬ 
tiple  or  shunt)  with  one  another.  In  the  series  circuit,  the 
sam)e  current  flows  through  each  part  of  the  circuit  and  the 
combined  resistance  of  parts  in  series  equals  the  sum  of  the 
separate  resistances,  whereas  in  the  parallel  circuit  the  current 
equals  the  sum  of  the  current  in  the  separate  parts  and  the 
total  resistance  equals  the  reciprocal  of  the  sum  of  the  con¬ 
ductances  of  the  separate  parts. 

The  conductance  is  the  reciprocal  of  the  resistance;  that  is, 

Conductance  =  Thus,  if  the  resistance  may  be 

said  to  represent  the  difficulty  with  which  an  electric  current 
is  forced  through  a  wire,  the  conductance  may  be  said  _to 
represent  the  ease  with  which  the  current  may  be  forced 
through  a  wire.  Since  two  resistances  in  parallel  offer  less 
resistance  than  one  alone,  the  conductance  of  the  combina¬ 
tion  is  greater  than  the  conductance  of  one  alone.  In  fact, 
conductance  of  pieces  in  parallel  equal  the  sum  of  the  sepa¬ 
rate  conductances. 

Thus,  in  the  last  equation,  the  pressure  drop,  weight  of 
steam  and  the  friction  (represented  by  the  lineal  feet  of  pipe), 
correspond  to  the  drop  in  potential,  current  and  resistance, 
respectively,  of  an  electrical  circuit  in  a  parallel  combination. 
Since  the  resistance  is  17  for  each  pipe,  the  conductance  is 
1/17  and  the  sum  of  the  separate  conductances  is  4/17  or 
the  total  resistance  of  the  combination  is  17/4  as  used  in  the 
equation. 

It  will  also  be  seen  that  while  the  total  weight  of  steam 
is  the  same  for  each  coil,  the  pressure  drop  varies  as  the 
distance  and  the  square  of  the  velocity,  also  that  the  total 
resistance  (17/4)  of  the  manifold  coil  is  less  than  the  re¬ 
sistance  (17)  of  any  one  pipe  in  the  coil.  Thus,  for  the 
assumed  conditions,  the  return-bend  coil  gives  about  sixty- 
nine  times  as  much  drop  in  pressure  as  the  manifold  type. 
Of  course,  the  actual  drop  in  pressure  would  not  be  as  figured, 
since  steam  condensed  at  decreasing  velocity  in  a  coil  having 
a  trap  on  its  end,  is  not  the  same  as  steam  being  delivered 
through  a  pipe  to  the  coil.  Only  a  proportionate  amount  is 
condensed  in  each  foot  of  the  radiating  surface,  but  the  same 
conditions  exist  in  each  coil  so  that  the  figures  are  correct 
in  so  far  as  they  are  used  for  comparison  of  one  coil  with 
the  other. 

The  heat  developed  by  the  flow  of  steam,  a  thing  which  is 
more  noticeable  by  rise  of  temperature  at  the  end  of  long 
forced  water  heating  mains,  and  taken  into  account  by  Meier 
in  “Mechanics  of  Heating  and  Ventilating,”  is  the  thermal 
equivalent  of  the  mechanical  power  imparted  to  the  water 
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and  converted,  as  resistances  are  overcome  along  the  pipe  line. 

The  heat  necessary  to  do  this  work,‘  and  given  up  to  the 
radiating  surfaces  of  the  return-bend  coil,  is  obtained  from 
the  steam,  thus  causing  a  drop  in  pressure  of  the  steam  and 
a  lower  temperature  corresponding  to  the  lower  pressure. 
The  pressure  being  reduced,  the  steam  is  expanded  without 
performing  any  net  work  and  hence  the  steam  is  superheated. 
The  degree  of  superheat  can  be  estimated  by  taking  the 
difference  between  the  total  heat  of  steam  at  the  two  pres¬ 
sures  and  figuring  how  much  this  w:ll  raise  the  temperature 
of  steam  at  the  lower  pressure.  In  the  example  this  would 
give  an  increase  in  the  average  steam  temperature  of  about 
0.4°  and  in  the  heat  of  the  liquid  about  0.1°.  If  these  amounts 
were  of  any  moment,  it  could  be  shown  that  the  heat  trans- 


FIG.  1— PROPER  CONNECTIONS  AT  PIPE  COIL  FOR  EQUAL 
DISTRIBUTION  AND  LENGTH  OF  STEAM  TRAVEL 

mission  from  the  return-bend  coil  would  be  increased  be¬ 
cause  of  the  higher  steam  temperature  and  that  the  return 
losses  from  radiation  in  transit  would  be  greater,  since  the 
condensation  as  discharged  is  at  a  slightly  higher  temperature. 
However,  the  heat  developed  by  the  flow  is  more  apt  to  re¬ 
evaporate  condensation  than  to  superheat  the  steam.  Further¬ 
more,  the  thermal  conductivity  of  superheated  steam,  that 
is,  its  power  to  give  up  heat  to  surrounding  bodies,  is  much 
lower  than  that  of  saturated  steam  and  its  heat,  therefore, 
will  not  be  transmitted  so  rapidly  to  the  walls  of  the  pipe 
as  when  saturated  steam  is  flowing  through  the  pipe. 

In  the  return-bend  coil  there  is  a  long  travel  which  the 
ever  increasing  quantity  of  condensation  must  negotiate  be¬ 
fore  getting  out  of  the  coil  but  this  is  of  no  particular  dis- 


FIG.  2— CONNECTIONS  AT  PIPE  COIL  WHICH  MAY  CAUSE 
AIR  BINDING 

advantage  if  drained  out  at  the  same  rate  as  the  steam  flow. 
For  instance,  the  return  ends  of  the  manifold  and  return- 
bend  coils  receive,  respectively,  twelve  and  forty-eight  times 
as  much  condensation  as  the  supply  end,  but  the  steam  flow 
in  the  latter  is  four  times  as  fast  as  in  the  former,  so  that 
in  either  case,  the  amount  of  condensate  present  at  any  one 
time  is  the  same. 

So  far  as  the  matter  can  be  determined  theoretically  it 
does  not  appear,  then,  that  there  is  any  noticeable  difference 
in  the  effect  of  the  two  types  of  coil.  Practically,  however, 
the  manifold  type  is  more  liable  to  loss  of  efficiency  through 
air  binding  unless  connected  in  a  manner  to  eliminate  such 
difficulties. 

The  only  way  air  binding  can  be  obtained  in  such  a  coil 
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is  "by  the  steam  travelling  through  one  or  more  lines  of  pipe, 
reaching  the  return  manifold  in  advance  of  the  steam  travel¬ 
ling  by  other  routes  and  closing  the  air  valve  before  the  air 
in  the  slower  operating  pipes  is  expelled.  If  the  correspondent 
will  compare  carefully  the  length  of  steam  travel  in  the  coil 
in  Fig.  1  he  will  find  that  the  steam  travel  from  the  point 
where  it  enters  the  supply  manifold  to  the  point  where  it 
leaves  the  return  manifold  is  exactly  the  same  length  no 
matter  which  pipe  is  considered,  the  shorter  pipes  of  the  coil 
requiring  the  steam  to  pass  through  the  entire  length  of  both 
supply  and  return  manifolds.  Thus,  a  much  more  even  travel 
of  steam  down  all  the  pipes  toward  the  air  valve  is  assured 
and  if  this  travel  is  at  an  exactly  equal  rate  all  the  pipes  will 
be  completely  rid  of  air  and  filled  with  steam  during  the  same 
interval  of  time,  thus  insuring  that  at  the  time  the  steam 
reaches  the  air  valve  all  pipes  of  the  coil  are  freed  of  air  and 
properly  filled  with  steam. 

In  the  connections  shown  in  Fig.  2  the  entering  steam  tends 
to  drive  down  the  middle  pipes  of  the  coil  due  to  its  entering 
velocity.  While  this  might  not  be  sufficient  to  cause  serious 
trouble  the  tendency  would  be  to  heat  these  pipes  first  and 
to  shut  the  air  valve  before  the  top  and  bottom  pipes  of  the 
coil  were  blown  out. 

As  for  the  higher  evaporation  at  high  pressure  steam,  of 
which  the  correspondent  writes :  this  is  due  merely  to  the 
higher  temperatures  corresponding  to  the  higher  pressures. 
Since  the  heat  transmission  in  radiating  surfaces  is  dependent 
upon  the  difference  in  temperature  between  the  steam  or  other 
heating  medium  and  the  air,  water,  etc.,  as  the  case  may  be; 
it  follows  that  the  higher  the  pressure  and  thus  the  tempera¬ 
ture,  the  greater  will  be  the  temperature  difference  and  the 
heat  transmission.  The  flow  of  heat  is  not  dependent  upon 
the  total  heat  or  quantity  of  heat  present  but  upon  the  degree 
or  temperature,  heat  tending  always  to  flow  from  a  body  at 
higher  temperature  to  one  at  lower  temperature  until  a  state 
of  equality  is  reached. 


Heating  Outdoor  Water  Tanks. 

Eimtor  Heating  and  Ventilating  M.agazine: 

In  your  January  issue  Oscar  West  comments  on  previous 
calculations  published  for  heating  outdoor  water  tanks  and 
states  a  somewhat  similar  problem  from  his  own  experience. 
However,  in  the  calculations  which  follow,  he  seems  to  have 
neglected  the  exposed  surfaces  in  top  and  bottom  of  the  tank 
in  question,  from  which,  of  course,  a  heat  loss  also  occurs. 
This  loss  may  not  be  as  great  at  the  top  (due  to  air  space) 
as  at  the  bottom,  but  in  any  event  the  figure  given  of  3300 
sq.  ft.  should  be  changed  to  4712  sq.  ft. 

The  B.  T.  U.  per  hour  is  given  as  650, (KX)  whereas  this  should 
be  643,500,  the  difference  between  the  two  figures  giving  1.33 
sq.  ft.  less  of  heating  surface  and  worth  while  taking  into 
account,  since  this  amount  is  about  10  per  cent  of  the  total 
square  feet  of  heating  surface  required.  The  mean  tempera¬ 
ture  difference  is  also  141  degrees  and  not  140,  while  the 
last  calculations  for  the  figures  given  should  be  15.5  sq.  ft. 
instead  of  12.5  sq.  ft. 

Making  these  corrections,  but  keeping  to  the  1.500  gals,  per 
hour  of  water  circulated  and  tube  transmission  of  300,  would 
change  the  figures  throughout  so  that  the  B.  T.  U.  per  hour 
would  be  918,840,  the  temperature  rise  of  the  water  73.5  de¬ 
grees  and  the  temperature  of  the  water  leaving  118.5  degrees; 
tints  giving  a  mean  temperature  difference  between  steam  and 
water  of  about  130  degrees  while  the  square  feet  of  heating 
surface  required  would  be  23.5,  about  twice  the  amount  as 
figured  by  the  correspondent. 

If  12.5  sq.  ft.  was  the  amount  of  heating  surface  actually 
installed  by  the  correspondent  and  not  just  the  amount  as 
figured  (in  error)  for  the  problem,  it  would  appear  from  the 


results  of  these  corrections,  that  the  heating  of  the  water 
would  not  have  been  satisfactory.  However,  the  transmission 
of  300  from  the  copper  tubes  is  conservative  while  the  water 
in  lowering  its  temperature  from  45  degrees  to  32  degrees 
would  give  up  an  amount  of  heat  equivalent  to  35  sq.  ft.  of 
heating  surface  and  there  would  still  be  left  the  latent  heat 
of  143  B.  T.  U.  in  each  pound  of  water  before  it  would  freeze. 

Apropos  of  the  subject,  the  following  table  selected  from 
Kents’  Pocket  Book  gives  the  pounds  of  low  pressure  steam 
condensed  per  square  foot  of  pipe : 


♦ 

Iron 

Brass 

Copper 

50 

7.5 

12.5 

14.5 

100 

18.5 

38.0 

43.5 

150 

32.2 

76.5 

87.8 

200 

48.0 

128.0 

144.0 

*Mean  temperature  difference  between  water  and  steam  (sen¬ 
sible  heat)  deg.  F. 

T.  W.  Revnolps. 

Xew  York  City,  X.  Y. 


Notes  on  Air  Leakage  Through  Windows 
and  Doors. 

Significant  figures  showing  the  importance  of  air  leak¬ 
age  into  buildings  at  windows  and  doors  were  given  re¬ 
cently  by  A.  C.  Willard,  professor  of  heating  and  ventila¬ 
tion  and  head  of  the  department  of  mechanical  engineer¬ 
ing  at  the  University  of  Illinois,  in  an  address  before  the 
Smoke  Prevention  Association,  Professor  Willard  said: 

“With  a  wind  velocity  of  13  to  15  miles  per  hour  the 
leakage  of  air  through  the  cracks  around  ordinary  doors 
and  w’indow's  has  been  found  by  test  to  amount  to  ap- 
proximiately  0.15  cu.  ft.  of  air  per  minute  per  lineal  foot 
of  crack  for  each  mile  velocity  per  hour.  This  value  is 
based  on  a  clearance  of  1/16  in.  between  the  moving  sash 
or  door  and  the  frame  in  which  it  slides  or  moves,  and 
the  wdnd  velocity  referred  to  may  be  regarded  as  an 
average  value  for  the  whole  United  States  during  the 
heating  season. 

“This  cold  air  leakage,  or  “infiltration.”  as  it  is  usually 
called,  takes  place  on  the  wu'ndward  sides  of  a  building, 
and  an  equivalent  amount  of  air  passes  out  on  the  lee¬ 
ward  sides  of  the  building.  It  will  be  apparent  that  the 
infiltration  wdll,  therefore,  be  proportional  to  the  lineal 
feet  of  crack  on  the  wxndu.'ard  side  of  the  building.  More¬ 
over,  for  w'indow  or  door  cracks  wider  than  1  /16-in.,  or 
wind  velocities  above  15  miles  per  hour  the  leakage  per 
mile  will  be  more  than  0.15  cu.  ft.  per  lineal  foot  of 
crack  for  each  mile  velocity  per  hr.  This  is  a  much  more 
rational  basis  for  calculating  the  natural  air  leakage  into 
buildings  than  the  usual  method  of  assuming  a  certain 
number  of  air  changes  in  each  room  per  hour. 

definite  air  leakage  basis  proposal  as  substitute  for 
“air  changes.” 

“As  an  e.xample,  we  may  take  the  case  of  an  office 
building  or  hotel  with  500  wdndows  in  the  front  elevation. 
Such  buildings  are  usually  heated  to  70°  F.  and  in  ordi¬ 
nary  construction  the  windows  are  4  ft.  by  7  ft.,  double 
hung,  with  about  1/16-inch  crack.  Hence,  each  window, 
including  the  meeting  rail,  offers  26  lineal  ft.  of  crackage. 
On  a  zero  day  with  a  wind  velocity  of  15  miles  per  hour, 
the  volume  of  air  leaking  into  the  building  per  hour  is: 
0.15  X  15  X  60  x  500  .X  26  =  1,755,000  cu.  ft.  per  hour.  As  each 
cubic  foot  of  air  weighs  0.086  lb.  at  0°  F.  the  weight  of 
air  entering  at  the  windows  per  hour  is:  1,755,000  x  0.086  = 
150,930  lbs.  per  hour.  Since  each  pound  of  this  air 
must  be  raised  from  0°  to  70°  F.,  the  heating  system  must 
supply  enough  heat  in  the  steam  or  water  sent  to  the 
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radiators  to  do  this  heating.  It  takes  0.24  B.  T.  U.  to 
raise  1  lb.  of  air  1°  F.  Heat  required  per  hour  for  taking 
care  of  infiltration  is; 

150,930  X  0.24  X  (70—0)  =  2,535,264  B.  T.  U.  per  hour. 

AIR  HKATIXG  LOAD  OX  DOII.ER  PLANT. 

Expressed  in  coal  burned  in  the  boilers  with  60%  ef¬ 
ficiency  the  air  heating  load  on  the  boiler  plant  is: 

2,535,264  (0.60  x  12,000)  —  352  lbs.  of  coal  per  hour. 

The  total  heat  value  of  1  lb.  of  average  coal  is  about 
12,000  B.  T.  U.  of  which  only  50%  to  60%  is  put  into  the 
steam  or  water  in  the  boiler.  In  a  24-hr.  day  the  coal 
required  for  heating  the  air  leaking  into  this  building 
would  amount  to  8448  lbs.  or  4.25  tons.  If  the  wind  veloc¬ 
ity  should  increase  100%  so  that  it  becomes  30  miles  per 
hour,  the  infiltration  will  about  double  and  the  coal  re¬ 
quired  per  day  would  amount  to  over  8  tons  to  heat  this 
air  and  still  keep  the  rooms  at  70°  on  a  zero  day. 

“A  similar  calculation  may  be  made  to  determine  how 
much  coal  is  required  for  heating  air  when  the  air  is  sup¬ 
plied  by  fans  for  positive  ventilation,  such  as  is  necessary 
in  school-house  work.  As  an  example  in  this  case,  take  a 
ttn-room  school  with  50  pupils  per  room  who  must  be 
supplied  with  30  cu.  ft.  of  fresh  air  per  minute,  as  required 
by  State  law.  The  heat  necessary  per  hour  on  a  zero 
day  is: 

"50  X  30  X  60  X  10  X  0.24  x  0.075  x  (70-0)  =  1,134,000 
B.  T.  U. 

“The  weight  of  1  cu.  ft.  of  air  at  70°  is  0.075  lbs.  and 
the  air  is  measured  at  70°  F.  This  amounts  to  158  lbs. 
coal  per  hour  or  about  two  tons  per  day  (24  hrs.)  in  addi¬ 
tion  to  the  heating  load  on  a  zero  day.” 

- ♦ - - - 

The  Use  of  Refrigeration  in  Air  Conditioning. 

Speaking  before  the  American  Society  of  Refrigerating 
Engineers  at  its  recent  annual  meeting  in  New  York,  Lee 
Nusbaum,  of  the  Pennsylvania  Engineering  Co.,  said  that 
the  use  of  refrigeration  has  become  absolutely  necessary 
in  most  air  conditioning  plants  in  connection  with  silk 
mills,  unless  they  have  a  large  supply  of  artesian  well 
water  around  50°  F. 

It  was  found  that  in  summer  time  where  the  water 
exceeds  a  temperature  of  65°  F,  in  a  silk  mill  air  washer 
the  conditions  become  such  that  the  silk  fibre  had  a  tend¬ 
ency  to  snap.  As  most  places  are  not  fortunate  enough 
to  have  a  sufficient  supply  of  cold  water  in  summer  it 
becomes  obvious  that  refrigeration  becomes  an  essential 
in  order  to  make  the  air  washer  workable. 

TYPIC-\L  RESULTS  SECURED. 

One  instance  of  the  results  obtained  by  air  conditioning 
apparatus  was  in  a  plant  in  New  England.  The  outside 
temperature  was  90°  and  the  humidity  63%.  The  inside 
temperature  was  70°  with  47%  humidity.  To  obtain  these 
results  it  was  necessary  to  refrigerate  the  water  in  the 
humidifier  to  about  42°,  This  was  done  by  means  of 
Baudelot  coils  and  direct-expansion  ammonia.  This  type 
of  apparatus  is  especially  valuable  where  it  is  necessary 
that  the  humidity  must  be  maintained  constant,  in  addi¬ 
tion  to  the  temperature. 

Another  example  is  the  use  of  air  washers  in  connec¬ 
tion  with  dough-mixing  rooms  in  large  bakeries.  Many 
of  the  modern  bakeries  are  equipped  with  air  washers 
and  they  are  able  to  operate  these  until  the  cooling  water 
reaches  about  70°  F.  with,  of  course,  a  corresponding  in¬ 
crease  in  outside  temperature.  From  this  point  on  by 
the  application  of  refrigeration  to  the  spray  water,  the 
mixing  room  may  be  kept  at  the  proper  temperature  and 
humidity. 


In  proportion  to  the  amount  of  work  done,  the  size  of 
the  refrigerating  plants  required  for  this  work  is  rela¬ 
tively  small  and  they  really  should  be  a  part  of  any  com¬ 
pletely-designed  air  conditioning  apparatus. 

METHOD  OF  APPLYING  REFRIGERATION 

The  methods  of  applying  the  refrigeration  is  com¬ 
paratively  simple.  The  water  in  the  air  washer  is  cooled 
by  two  methods.  First,  by  running  the  water  over  a 
series  of  Baudelot  coils  or,  second,  by  immersing  the 
coils  in  the  water  pan  of  the  air  washer.  Where  space 
is  limited,  the  second  method  is  preferable,  but  it  is  neces¬ 
sary  in  a  properly-designed  plant  to  take  care  that  the 
water  is  brought  thoroughly  in  contact  with  the  coils; 
this  may  be  accomplished  by  means  of  baffles. 

The  coils  may  be  refrigerated  with  brine  or  ammonia, 
the  latter  being  used  in  most  cases. 

To  be  sure  of  a  thorough  cooling  of  the  water  a  2-in 
Baudelot  cooler  should  be  at  least  12  pipes  high.  The 
length  of  the  cooler  is  usually  short  due  to  space  condi¬ 
tions. 

The  temperature  of  the  water  cooled  varies  according 
to  the  work  to  be  done  and  the  design  of  the  humidifying 
apparatus,  but  for  ordinary  purposes  the  temperatures  of 
the  water  required  are  from  55°  to  45°  F.,  although  some 
plants  require  water  as  low  as  38°  F. 

In  applying  refrigeration  to  humidifying  apparatus  it  is 
necessary  to  figure  the  number  of  degrees  the  water  is 
to  be  cooled  and  also  the  quantity  per  minute.  Based 
on  100  gal.  of  water  per  minute  through  a  10°  range  in 
temperature  from  55°  to  45°,  the  speaker  said  he  allowed 
3b0  sq.  ft.  of  Bauelelot  cooler.  Suction  pressures  vary 
in  the  various  plants  from  30  lbs.  to  45  lbs. 

It  can  be  seen,  therefore,  that  one  must  be  careful  to 
watch  close,ly  the  condenser  capacity,  as  the  refrigerating 
capacity  of  the  normal  compressor  is  considerably  in¬ 
creased  at  the  higher  suction  pressures  under  which  these 
plants  must  operate, 

FUTURE  O?  AIR  CONDITIONING. 

It  was  Mr.  Nusbaum’s  belief  that  air  conditioning  ap¬ 
paratus  will  open  up  a  new  field  for  refrigeration  event¬ 
ually.  The  time  may  not  be  far  distant  he  said,  when 
public  school  buildings,  theatres,  public  halls  and  places 
of  assemblage  will  be  compelled  by  law  to  be  equipped 
with  air  conditioners  regulating  the  humidity  and  tem¬ 
perature  of  the  air  breathed. 

Tests  are  now  being  made  trying  to  make  an  extensive 
comparison  between  temperature  of  the  air,  humidity  and 
the  germ  content  of  the  same  and  there  is  reason  to  be¬ 
lieve  that  germs  which  affect  the  human  lungs  arc  pro¬ 
duced  or  retarded  according  as  the  temperature  and 
humidity  in  the  air  vary. 

Should  this  ever  be  definitely  determined,  air  condi¬ 
tioning  apparatus  will  be  essential  in  the  places  enum¬ 
erated  above  and  the  absolute  control  of  this  can  only  be 
had  by  the  use  of  refrigeration  in  connection  with  the 
same. 

In  conclusion,  Mr.  Nusbaum  believed  that  every  prop¬ 
erly-designed  air  conditioning  apparatus  should  be 
equipped  with  refrigeration  in  order  to  get  the  maximum 
results  from  such  apparatus  and  to  make  them  more 
effective  in  summer  time  when  they  are  especially  re¬ 
quired  and  the  water  temperatures  are  high. 


Atlas  Engineering  Co.,  Long  Island  City,  N.  Y.,  has  been 
organized  by  W.  W.  Cheshire,  formerly  of  the  Fulton  Co.,  to 
engage  in  heating  and  ventilating  engineering  and  contracting, 
also  manufacturing. 
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THE  WEATHER  FOR  MARCH,  1921 


Highest  temperature . 

Date  of  highest  temperature  . 

Lowest  temperature,  degrees  F.  . 

Date  of  lowest  temperature  . 

Greatest  daily  range,  degrees  F . 

Date  of  greatest  daily  range  . 

Least  daily  range,  degrees  F . 

Date  of  least  daily  range  . 

Mean  temp,  for  month,  degrees  F . 

Normal  mean  temp,  for  month,  deg.  F . 

Total  rainfall,  in . 

Total  snowfall,  in . 

Normal  precipitation,  this  month,  in . 

Total  wind  movement,  miles  . 

Prevailing  direction  of  wind  . 

Number  of  clear  days  . 

Number  of  partly  cloudy  days . 

Number  of  days  on  which  rain  fell  . 

Number  of  days  on  which  snow  fell  . 

Snow  on  ground  at  end  of  month,  in . 


New  York 

Boston 

Pittsburgh 

Chicago 

St.  Louis  1 

80 

83 

80 

78 

81  1 

21 

21 

27 

19 

20  1 

25 

20 

19 

19 

22  1 

29 

5 

4 

28 

28  1 

44 

36 

37 

33 

39  1 

28 

21 

28 

27 

27  1 

10 

6 

8 

3 

11  1 

18 

14 

6 

13 

23  1 

48.3 

46.2 

50.7 

45.8 

54.0 

37.5 

35.0 

39.5 

34.4 

43.8 

2.21 

1.92 

3.30 

4.00 

6.14 

none 

none 

1.4 

none 

none 

4.10 

4.08 

3.01 

2.55 

3.43 

14952. 

8396. 

9242. 

10490. 

12244. 

S 

s.w. 

S.  W. 

S 

N.  W. 

13 

9 

<) 

9 

12 

7  * 

7 

7 

3 

6 

10 

15 

15 

19 

13 

none 

none 

1.4 

none 

none 

none 

none 

1.4 

none 

none 
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4  6  8  10  12  14  16  18  20  22  24  26 
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RECORD  OF  THE  WEATHER  IN  ST.  EOUIS  FOR  MARCH,  1921. 

Plotted  from  records  especially  compiled  for  The  Heating  and  Ventilating  Magazine,  by  the  United 
State  Weather  Bureau. 

Heavy  lines  indicate  temperature  in  degrees  F. 

Eight  lines  indicate  wind  in  miles  per  hour. 

Broken  lines  indicate  humidity  in  percentage  from  readings  taken  at  8  A.  M.,  12  M.,  and  S  F.  M. 

S — Clear.  P  C — partly  cloudy,  C — cloudy,  R — rain,  Sn — snow. 

Arrows  fly  with  prevailing  direction  of  wind. 


EXPERIMENTAL  ROOM  AT  RESEARCH  LABORATORY  FOR  CONDUCTING  HEAT  TRANSMISSION  TESTS 


is  equipped  with  a  refrigerating  ma¬ 
chine,  a  humidifier,  a  de-humidifier  and 
a  fan.  This  apparatus  is  to  be  used  to 
control,  as  nearly  as  possible,  all  the 
factors  which  influence  heat  loss  under 
normal  outside  conditions. 

A  room  of  standard  frame  construc¬ 
tion  has  been  designed  in  which  to 
conduct  the  first  set  of  experiments. 
This  room  is  8  ft.  square  and  6  ft. 
high,  with  the  customary  spacing  of 
joists  and  studding.  The  floor  con¬ 
sists  of  a  layer  of  rough  boards,  with 
a  layer  of  building  paper  on  top,  and 
then  the  matched  flooring.  The  walls 
on  the  outside  consist  of  1-in.  lining, 
a  layer  of  building  paper  and  weather 
boarding.  The  inside  is  finished  with 


a  thermostat,  suitably  placed  within 
the  room. 

The  first  set  of  experiments  will 
be  made  to  determine  the  heat  loss 
from  this  room  in  still  air  throughout 
a  wide  range  of  temperatures  and  with 
varying  humidities.  A  test  will  then 
be  made  for  infiltration,  which  will 
be  done  by  connecting  the  discharge  of 
the  fan  to  the  perimeter  of  the  side 
of  the  building  containing  the  win¬ 
dow,  by  means  of  a  canvas  hood.  The 
pressure  will  then  be  raised  through 
a  considerable  range  to  determine  the 
effect  of  wind  velocity  upon  this  item. 
The  standard  window  will  then  be 
taken  out  and  other  windows  of  var¬ 
ious  types  of  construction  will  he 


stituted. 

In  addition  to  the  work  to  be  car¬ 
ried  out  on  standard  frame  construc¬ 
tion,  other  types  of  construction  will 
be  used,  such  as  brick,  hollow  tile, 
stucco  with  inside  plastered  walls,  or 
Bristol  board,  and  various  other  com¬ 
positions. 

USR  OF  HOT  PUATF,  MF.THOU. 

Another  method  of  testing  heat 
losses,  which  is  being  used  by  the  Re¬ 
search  Laboratory,  is  the  electrical 
plate,  air  cooled.  This  plate  has  been 
recently  completed  and  is  now  in  op¬ 
eration  at  Pennsylvania  State  College. 
It  is  large  enough  to  take  specimens 
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2-ft.  square  and  up  to  4  in.  thick.  This 
plate  will  admit  of  testing  materials 
over  a  wide  range  of  temperature, 
humidities  and  wind  velocities.  It  is 
hoped  to  develop  this  instrument  in 
such  a  way  that  it  can  be  applied  di¬ 
rectly  to  such  walls  and  their  heat 
retaining  qualities  determined. 


Dates  Extended  for  Summer  Meeting 
in  Cleveland 

Announcement  is  made  that  four 
days,  instead  of  three,  will  be  devoted 
to  the  summer  meeting  of  the  Amer¬ 
ican  Society  of  Heating  and  Ventilat¬ 
ing  Engineers,  which  will  be  held  next 
month  in  Cleveland.  The  revised  dates 
ai*e  June  14-17.  Headquarters  will  be 
at  the  Hotel  Winton. 


New  York  Chapter  Hears  Addresses 
on  Ship  Ventilation 

A  vivid  picture  of  the  stifling  con¬ 
ditions  prevailing  in  the  engine  and 
boiler  rooms  of  ships  was  presented 
at  the  April  meeting  of  the  New  York 
Chapter  and  the  point  was  brought 
home  by  all  of  the  speakers  that  the 
heating  and  ventilating  engineer  has 
an  opportunity  of  helping  to  remedy 
a  condition  that  is  likely  to  be  toler¬ 
ated  with  less  patience  as  the  general 
improvement  of  working  conditions 
progresses.  Temperatures  of  125"  F. 
in  engine  rooms,  it  was  shown,  are 
quite  the  usual  thing,  while  it  is  not 
uncommon  to  experience  at  times 
temperatures  as  high  as  168". 

There  was  general  agreement  among 
the  speakers  that  the  ship  owners  are 
the  ones  to  approach  in  effecting  re¬ 
forms,  rather  than  the  dry-dock  repair 
men  or  the  marine  architects.  The 
need  of  securing  the  utmost  amount  of 
cargo  space  was  an  important  barrier 
in  providing  for  better  ventilation. 
There  was  divided  opinion  as  to 
whether  the  reforms  were  to  be  best 
effected  by  laws  or  education. 

F.  R.  Still,  of  the  American  Blower 
Company,  presented  the  subject  in  a 
carefully-prepared  paper  in  which  he 
stated  that  the  battleships  afford  the 
best  examples  of  the  possibilities  of 
ship  ventilation.  In  passenger  ships 
the  quarters  most  in  need  of  ventila¬ 
tion  are  the  steerage.  While  on  the 
sea  it  is  not  difficult  to  ventilate  ships, 
but  it  must  be  remembered  that  fully 
50%  of  the  time  is  spent  in  port. 

A  start  w'as  made  in  the  LaFollete 
law  to  take  care  of  seamen  and  crew. 
This  law,  declared  Mr.  Still,  needs 
amendment  or  the  merchant  marine  of 
this  country  will  disappear.  He  said 
that  part  of  the  law  dealing  with 
the  ventilation  of  the  crews’  quarters 
was  reasonable. 

He  then  took  up  the  usual  methods 
followed  in  ventilating  ships.  The  sup¬ 
ply  fans,  he  stated,  are  ordinarib'^ 
placed  on  the  promenade  deck,  while 


the  exhaust  fans  are  to  be  found  all 
over  the  ship  and  great  dependence 
is  placed  upon  the  latter  in  maintain¬ 
ing  the  desired  conditions.  Unusual 
ruggedness  of  construction  is  followed 
in  the  design  of  the  fans  and  housing. 

It  is  evident,  he  said,  from  the  layout 
of  the  ducts,  that  air  distribution  is  not 
properly  studied.  Air  can  be  driven 
through  ducts  on  board  ship  at  higher 
velocities  than  on  land,  as  noise  is  not 
so  important  a  factor.  It  is  common 
practice  to  carry  velocities  as  high  as 
2000  to  2400  ft.  per  minute  in  the  main 
ducts,  and  900  to  1200  ft.  per  minute 
in  the  branches.  Due  to  the  scant 
space  between  decks  the  air  flues  have 
to  be  made  very  shallow,  not  over  10 
or  12  in.  They  are,  however,  of  un¬ 
usual  width. 

Cattle  ships,  said  Mr.  Still,  were  not 
ventilated  before  the  World  War.  The 
need  of  such  ventilation  is  great  as 
the  deaths  of  the  animals  without  ven¬ 
tilation  is  appalling.  During  the  war 
cattle  ships  were  ventilated  and  he  felt 
this  practice  should  be  continued. 

On  passenger  ships  the  greatest  need 
is  for  the  circulation  and  cooling  of 
the  air.  For  that  reason  it  is  not  un¬ 
common,  especially  on  the  Great  Lakes 
steamers,  to  find  standard  air-washers 
installed.  In  the  case  of  ships  carry¬ 
ing  perishable  freight  ventilation  is  a 
business  proposition. 

If  the  largest  steamship  companies 
should  effect  a  combination,  it  would 
be  much  easier  to  secure  better  ship 
ventilation  but  as  matters  stand,  there 
is  a  long  way  to  go  before  substantial 
reforms  can  be  accomplished. 

H.  A.  Erickson  followed  with  a 
paper  on  “The  Ventilation  of  Engine 
and  Boiler  Rooms  of  Merchant  Steam¬ 
ers.”  He  told  of  some  of  the  observa¬ 
tions  he  had  made  during  a  trip  on 
one  of  the  Shipping  Board’s  steamers 
to  China  and  return.  Entirely  inade¬ 
quate  provisions  were  made,  he  said, 
to  supply  fresh  air  to  engine  and  boil¬ 
er  rooms,  with  the  result  that  almost 
unendurable  conditions  were  the  rule, 
especially  during  periods  of  calm  and 
when  in  port.  He  urged  the  society  to 
take  a  stand  on  the  matter  and  make 
its  influence  felt  in  bettering  condi¬ 
tions. 

A.  Steinmetz,  manager  of  the  export 
and  marine  department  of  the  Amer¬ 
ican  Blower  Company,  also  spoke,  sup¬ 
plementing  the  points  made  by  the 
previous  speakers. 

The  election  of  officers  of  the  chap¬ 
ter  resulted  as  follows:  President,  A. 
S.  Armagnac;  vice-president,  W.  H. 
Carrier;  treasurer,  William  J.  Olvany; 
secretary,  J.  E.  Bolling.  '  Board  of 
managers;  the  officers  and  W.  L. 
Fleisher,  G.  A.  Dornheim  and  W.  L. 
Durand. 

On  the  suggestion  of  President  Champ¬ 
lain  L.  Riley,  a  motion  was  passed  pro¬ 
viding  for  the  appointment  of  a  confer¬ 
ence  committee  on  chapter  subjects  to 
co-operate  with  the  different  chapters  in 
securing  subjects  that  could  be  discussed 
simultaneously  by  them  all. 

It  was  voted  to  make  the  May  meet¬ 
ing  non-technical,  with  a  dinner  and 
entertainment  features. 


Illinois  Chapter  Takes  Up  Exhaust  vs. 

Live  Steam  for  Heating 

Exhaust  vs.  live  steam  for  heating 
came  in  for  a  lively  discussion  at  the 
April  meeting  of  the  Illinois  Chapter, 
which  was  held  at  the  Chicago  Engi¬ 
neers’  Club,  April  11.  Included  among 
the  guests  were  ten  members  of  the 
Chief  Engineers’  Association  of  Chi¬ 
cago. 

Edmund  R.  White,  special  agent  for 
the  Aetna  Casualty  and  Surety  Com¬ 
pany,  and  Lloyd  Howell,  of  the  Amer¬ 
ican  District  Steam  Company,  were 
the  two  principal  speakers.  Mr.  White 
spoke  from  the  standpoint  of  the  op¬ 
erating  engineer  and  indicated  from  his 
experience  of  many  years  in  connec¬ 
tion  with  the  Masonic  Temple  build¬ 
ing  in  Chicago,  that  exhaust  steam  was 
more  efficient  for  heating  than  live 
steam  at  reduced  pressure.  He  attrib¬ 
uted  this,  to  some  extent,  to  the  pul¬ 
sating  action  of  the  engine  pushing  the 
steam  into  the  pipe,  in  addition  to  the 
pressure  drop  through  same.  He  did 
not  attempt  to  prove  his  contention, 
due  to  the  lack  of  information  on  the 
use  of  both  live  and  exhaust  steam  for 
exactly  the  same  conditions. 

Mr.  Howell  discussed  the  subject 
from  the  standpoint  of  using  live  steam 
at  reduced  pressure.  His  paper  con¬ 
tained,  among  other  things,  a  series  of 
statements  from  operating  men  which 
tended  to  show  that  exhaust  steam  was 
more  efficient  than  live  steam  at  re¬ 
duced  pressure.  However,  Mr.  Howell 
indicated  that  from  a  theoretical  stand¬ 
point  live  steam  at  reduced  pressure 
should  be  more  efficient  than  exhaust 
steam  of  the  same  pressure,  due  to  the 
relative  quality  of  the  steam. 

A  lively  discussion  followed  the  read¬ 
ing  of  the  papers,  especially  from  op¬ 
erating  engineers  of  some  of  the  large 
buildings  in  Chicago.  Mr.  Lehn,  of 
the  Conway  Building,  and  Mr.  Camp, 
engineer  for  the  new  Federal  Reserve 
Bank  Building,  indicated  that  their  ex¬ 
perience  showed  exhaust  steam  to  be 
more  efficient,  although  no  attempt 
was  made  to  give  a  scientific  reason  for 
this  phenomenon. 

Before  the  main  subject  for  the  eve¬ 
ning  was  taken  up,  the  following  were 
elected  members:  John  Hansen,  C.  E. 
Bronson  and  J.  H.  McCauley. 

A  report  was  called  for  from  the 
committee  recently  appointed  to  co¬ 
operate  with  Senator  Carlson  on  the 
matter  of  a  State  ventilation  bill.  Chair¬ 
man  Harry  N.  Hart  reported  that  the 
Chicago  Commission  on  Ventilation 
is  investigating  the  Carlson  bill  and  is 
co-operating  with  Senator  Carlson  to 
get  the  right  sort  of  a  law  passed. 

Among  the  guests  who  spoke  were 
John  F.  Hale,  of  Philadelphia,  and  Sec¬ 
retary  C.  W.  Obert  of  the  society,  w’ho 
stated  that  new  society  chapters  are 
being  formed  in  Seattle,  Omaha  and 
Washington,  D.  C. 

The  meeting  was  then  turned  over 
to  the  committee  in  charge,  consisting 
of  G.  D.  Luce,  chairman;  E.  G.  Kohl- 
bry,  1.  N.  Soper  and  R.  M.  Ensign. 
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St.  Louis  Chapter  Witnesses  Test  of 
School  Equipment 

An  all-day  test  of  the  heating  and 
ventilating  apparatus  in  the  Bryan 
Mullanphy  School  in  St  Louis,  was 
made  under  the  direction  of  L.  A. 
Scipio,  acting  director  of  the  heating 
engineers’  Research  Laboratory,  and 
his  assistant,  O.  W.  Armspach,  in  con¬ 
nection  with  the  April  meeting  of  the 
St.  Louis  Chapter,  April  14.  The  test 
was  made  in  accordance  with  the  Hill 
synthetic  air  chart.  It  will  require  a 
number  of  laboratory  analyses  of  the 
air  samples  procured  before  the  re¬ 
sults  can  be  learned,  but  it  was  stated 
that  a  full  report  will  be  given  out  as 
soon  as  it  is  ready.  At  the  conclusion 
of  the  test,  in  the  evening,  the  mem¬ 
bers  held  a  formal  session  at  the 
school,  with  Vice-president  William 
Sodemann  in  the  chair.  Over  100  mem¬ 
bers  and  guests  were  in  attendance. 

In  welcoming  the  members  Commis¬ 
sioner  of  Schools  R.  M.  Milligan  stat¬ 
ed  that  the  chapter  could  have  the 
keys  to  all  the  schools  at  any  time 
for  the  purpose  of  making  tests  and 
that  the  Board  of  Education  would  as¬ 
sist  whenever  possible. 

Secretary  C.  W.  Obert,  of  the  heat¬ 
ing  engineers’  society,  was  among  the 
guests  and  addressed  the  meeting,  re¬ 
counting  the  rapid  progress  made  by 
the  society  during  recent  years,  leading 
up  to  the  organization  of  the  Research 
Laboratory  in  Pittsburgh.  He  stated 
that  the  subscriptions  for  the  support 
of  the  laboratory  are  expected  to  total 
at  least  $22,000  per  year  for  the  next 
five  years  and  that  it  was  a  real  bene¬ 
fit  and  not  a  drain  to  the  society.  He 
also  spoke  of  the  efforts  that  are  being 
made  to  bring  the  various  chapters 
in  closer  touch  with  the  society  and 
with  each  other. 

Professor  L.  A.  Scipio  stated  that  he 
considered  the  St.  Louis  schools  sup¬ 
erior  to  all  others  he  had  seen,  being 
especially  impressed  with  the  appoint¬ 
ments  of  the  kindergarten  rooms.  Pro¬ 
fessor  Scipio  w'as  asked  to  say  some¬ 
thing  of  his  experiences  in  Turkey 
and  of  the  methods  of  heating  in  that 
part  of  the  world.  He  stated  that  char¬ 
coal  was  the  principal  fuel  and  was 
used  by  all  classes.  It  is  easily  made 
but  it  required  considerable  knack  to 
start  fires  with  it  in  the  receptacles 
used. 

In  Smyrna,  in  one  or  two  of  the  col¬ 
leges  he  visited,  it  was  a  common  sight 
to  see  the  students  gathered  in  a  room 
with  one  open  charcoal  fire,  the  out¬ 
side  temperature  being  about  5®  F.  It 
was  necessary  for  them  all  to  wear 
wraps. 

He  gave  an  outline  of  the  methods 
adopted  for  heating  the  Roberts  Col¬ 
lege  buildings,  hot  water  being  used, 
with  small  pipe  sizes.  It  was  found 
necessary  later  to  change  the  installa¬ 
tion  to  a  two-pipe  steam  system.  In 
running  the  mains  from  the  central 
station,  he  said  they  had  to  tunnel 
through  solid  rock  so  that  the  job 
could  work  by  gravity,  it  being  im¬ 
possible  to  procure  a  pump. 


Other  speakers  were  Mr.  Armspach, 
who  discussed  the  development  of  the 
study  of  ventilation,  referring  particu¬ 
larly  to  the  value  of  the  society’s  syn¬ 
thetic  air  chart,  and  Edwin  S.  Hallett, 
chief  engineer  of  the  St.  Louis  Board 
of  Education,  who  declared  it  to  be  his 
ambition  to  make  the  air  in  school 


buildings  the  purest  that  could  be  had. 
He  stated  that  he  was  willing  to  de¬ 
vote  the  balance  of  his  life  to  the  ad¬ 
vancement  of  the  Science  of  heating 
and  ventilation  and  that  numerous  ad¬ 
ditional  tests  similar  to  that  just  com¬ 
pleted  would  be  carried  out  in  other 
St.  Louis  Schools. 


Program  for  Annual  Convention 

Plans  are  well  under  way  for  tlie 
twelfth  annual  convention  of  the  Na¬ 
tional  District  Heating  Association, 
which  will  be  held  June  22-24,  at 
Cedar  Point,  >0.,  widely  known  as 
the  “Atlantic  City  of  the  Lakes.’’  It 
is  especially  announced  that  there  will 
be  no  exhibit  this  year  and  special 
stress  will  be  put  upon  the  program 
and  entertainment. 

The  first  session  will  be  held  at 
“The  Breakers,’’  Wednesday  morning. 
Tune  22,  when  President  J.  L.  Hecht 
will  deliver  his  address.  This  will  be 
followed  bj'  various  reports,  conclud¬ 
ing  with  a  paper  by  S.  Morgan  Bush- 
nell  on  “Insurance  Rates  as  Affected 
by  District  Heating  Installations.” 

In  the  afternoon  of  the  same  day 
reports  will  be  presented  on  auxiliary 
gas  heating  (H.  H.  Clark,  chairman) 
heating  research  (J.  J.  Donnelly,  chair¬ 
man)  meters  and  accessories  (R.  C. 
March,  chairman),  followed  by  the 
report  of  the  nominating  committee. 

The  program  for  the  subsequent 
sessions  is  as  follows: 

Thursday  Morning,  Junk  23. 

Paper,  “Does  the  Installation  of 
Electric  Generators  in  Connection  with 
Steam  Heating  Pay?”  by  J.  C.  Hobbs, 
Pittsburgh. 

Paper,  “Experience  with  Non-Con¬ 
densing  Turbines  in  Industrial  Heat¬ 
ing  Work,”  by  R.  D.  De  Wolf,  Roches¬ 
ter,  N.  Y. 

Report  of  Station  Operating  Com¬ 
mittee,  F.  B.  Orr,  chairman. 

Thursday  Afternoon,  June  23. 

Symposium  on  mechanical  stokers 
and  their  performances. 

Paper,  “Use  of  Pulverized  Coal,”  by 
Henry  Kreisinger,  Chicago. 

Address,  “The  Coal  Situation,”  by 
George  H.  Cusing,  managing  director. 
Coal  Operators’  Association. 

Friday  Morning,  June  24. 

Report  of  Public  Policy  Committee, 
D.  L.  Gaskill,  chairman. 

Report  of  Committee  on  Rates,  F. 
A.  Newton,  chairman. 

Paper,  “Hot  Water  Rates,”  R.  A. 
Hetibrink,  Ellwood,  Ind. 

Friday  Afternoon,  June  24. 

Paper,  “Customers’  Installations,” 


by  Walter  J.  Kline,  North  Tonawanda, 
N.  Y. 

Paper,  “Advantages  of  Central  Sta¬ 
tion  Heat  from  the  Viewpoint  of  the 
Building  Manager,”  by  E.  S.  Schultz, 
Chicago,  Ill. 

Election  of  Officers. 


Program  for  Heating  Contractors’ 
Annual  Convention 

Committees  of  Boston  heating  con¬ 
tractors  are  busy  putting  the  final 
touches  on  the  plans  for  the  forth¬ 
coming  annual  convention  of  the  Heat¬ 
ing  and  Piping  Contractors’  National 
Association,  which  will  meet  at  the 
Hub  City,  May  30  to  June  2,  head¬ 
quarters  being  at  the  Hotel  Bruns¬ 
wick,  Copley  Square. 

The  formal  opening  of  the  conven¬ 
tion  will  take  place  Tuesday  morning. 
May  31,  when  it  is  expected  that  the 
speakers  will  include  Governor  Chan- 
ning  H.  Cox  of  Massachusetts,  Mayor 
Andrew  J.  Peters  of  Boston,  and  Presi¬ 
dent  J.  E.  Rutzler  of  the  association. 
At  the  Wednesday  morning  session, 
June  1,  it  is  expected  that  Senator 
George  W.  Cartwright  of  California 
will  deliver  an  address. 

The  entertainment  features  will  in¬ 
clude  an  automobile  ride,  Tuesday  aft¬ 
ernoon,  through  Boston  and  along  the 
North  Shore  to  Marblehead  Neck, 
thence  to  New  Ocean  House,  at 
Swampscott,  where  dinner  will  be 
served.  On  Wednesday  evening,  June 
1,  an  informal  dance  will  be  held  at 
the  Copley  Plaza  Hotel. 


Convention  of  National  Warm  Air 
Heating  and  Ventilating  Asso¬ 
ciation. 

The  program  has  been  completed  for 
the  eighth  annual  convention  of  the 
National  Warm  Air  Heating  and  Ven¬ 
tilating  Association,  which  will  be  held 
in  Cleveland,  at  the  Hotel  Winton, 
May  24.  The  convention  which  will  last 
throughout  the  day,  will  conclude  with 
a  dinner  at  the  hotel.  Among  the 
papers  to  be  presented  are  “The  Use 
of  Fans  in  Home  Heating,”  by  J.  EL 
Spurier,  Detroit,  Mich.,  and  “A  Foun¬ 
dry  Problem,”  by  W.  H.  Barr,  Buf¬ 
falo,  N.  Y. 

There  will  also  be  a  discussion  of 
areas  and  surfaces  of  warm-air  heaters, 
led  by  J.  M.  McHenry,  of  St.  Louis, 
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HOW  THK  NEW  VORK-XEW  JERSEY  VEHICUEAR 
TUNXEE  WILE  PROBABLY  BE  VENTILATED 


Mo.  One  of  the  principal  reports  to 
be  presented  at  the  afternoon  session 
will  be  that  of  the  Advisory  Committee 
on  Warm-Air  Furnace  Research,  P. 
J.  Dougherty,  Utica,  N.  Y.,  chairman; 
and  Professor  A.  C.  Willard,  director, 
Urbana,  Ill. 


carry  out  the  following  additional  ex¬ 
periments: 

1.  Determination  of  the  coefficient 
of  friction  to  flow  of  air  in  concrete 
ducts; 

2.  Verification  of  formulas  used  in 
computation  of  power  required  for 


proposed  tunnel  as  affected  by  the  op¬ 
eration  of  internal  combustion  motors; 

6.  Physiological  effects  of  tempera¬ 
ture,  exhaust  gases,  and  smoke  in  the 
tunnel  section  under  operating  condi¬ 
tions. 

Experiments  listed  under  1,  2  and  3 


Method  Adopted  for  Ventilating  the 
New  York-New  Jersey  Vehicular 
Tunnel 

Details  of  the  method  which  has 
been  adopted  for  ventilating  the  New 
York-New  Jersey  vehicular  tunnel, 
now  under  construction,  are  given  in 
a.  recent  report  prepared  by  Clifford 
M.  Holland,  chief  engineer  for  the 
Tunnel  Commissions.  As  already  stat¬ 
ed  in  these  columns,  the  distribution 
method  of  air  supply  will  be  followed 
whereby  fresh  air  will  be  admitted 
through  numerous  openings  on  each 
side  of  the  tunnel  near  the  level  of 
the  roadway,  and  the  exhaust  air 
drawn  out  through  openings  at  the 
top.  The  fact  that  the  tunnel  is  so 
long,  being  8300.  ft.  between  portals 
and  3800  ft.  between  river  shafts,  has 
furnished,  as  stated  in  the  report,  “a 
problem  in  ventilation  unlike  any  here¬ 
tofore  solved,  both  in  character  and 
magnitude.” 

A  very  good  idea  of  the  magnitude 
of  the  project  may  be  gained  from  the 
statement,  that  the  traffic  is  estimated 
at  1900  vehicles  per  hour,  requiring  an 
air  supply  of  1,833,906  cu.  ft.  in  one 
tube  and  1,782,699  cu.  ft.  in  the  other. 

The  principal  questions  remaining  to 
be  decided  are  the  practical  working 
out  of  the  various  details  of  the  scheme 
outlined  and  the  power  required  to 
move  the  air  through  the  ducts.  It 
is  also  planned  to  conduct  further 
experiments  so  as  to  be  able  to  make 
comparisons,  in  the  design  of  the  tun¬ 
nel,  of  the  additional  cost  of  construc¬ 
tion  due  to  an  increase  in  the  size  of 
the  air  ducts  with  the  resulting  sav¬ 
ing  in  operating  charges. 

An  agreement  has  been  reached  with 
the  United  States  Bureau  of  Mines  to 
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moving  air  through  a  duct  from  which 
air  is  taken  off  at  intervals; 

3.  Determination  of  power  losses  in 
bends; 

4.  The  diffusion  of  exhaust  gases  in 
the  cross  section  of  the  tunnel; 

5.  Temperature  conditions  in  the 


will  be  made  at  the  Engineering  Ex¬ 
periment  'Station  of  the  University 
of  Illinois,  while  those  listed  under  4, 
5  and  6  will  be  made  at  the  experi¬ 
mental  mine  of  the  Bureau  of  Mines 
of  Pittsburgh.  The  tunnel,  it  is  ex¬ 
pected,  will  be  finished  by  1924. 
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PRESENT  STATE  OF  THE  ART  IN  SMOKE¬ 
LESS  BOILER  CONSTRUCTION 


No.  27 — Capitol  Smokeless  Boiler. 

General  conditions  requisite  to  the  con¬ 
struction  of  smokeless  boilers  were  sug¬ 
gested  several  years  ago  by  D.  T.  Ran¬ 
dall,  of  the  Bureau  of  Mines,  as  follows : 

1.  Coal  should  be  supplied  to  the  fur¬ 
nace  in  small  quantities  at  frequent  in¬ 
tervals.  The  more  nearly  the  feed  ap¬ 
proaches  a  continuous  and  uniform  sup¬ 
ply,  the  better  the  results. 

2.  Air  supply  should  be  slightly  in 
excess  of  the  theoretical  amount  re¬ 
quired  and  should  be  admitted  principally 
through  the  fuel  bed,  with  an  auxiliary 
supply  admitted  at  the  front  or  rear  of 
the  furnace  to  burn  gases  from  the  coal. 

3.  The  temperature  in  the  furnace 
should  be  sufficiently  high  to  ignite  the 
gases  given  off  from  the  fuel  bed. 

4.  There  should  be  a  fire-brick  combus¬ 
tion  chamber  of  ample  dimensions  and 
so  designed  as  to  cause  the  thorough 
mixture  of  the  gases  and  air,  permit¬ 
ting  complete  combustion  before  the 
mixture  reaches  the  boiler  surfaces. 

The  Capitol  smokeless  boiler,  manu¬ 
factured  by  the  United  States  Radiator 
Corporation,  of  Detroit,  Mich.,  was  de¬ 
signed  to  meet  the  above  requirements 
for  smokeless  operation  and  was  one  of 
the  first  steps  away  from  the  down-draft 
principle  for  boilers  with  this  operating 
characteristic. 

Of  cast-iron  sectional  construction,  the 
Capitol  boiler,  as  shown  in  the  accom¬ 
panying  illustration,  is  seen  to  carry  a 
commodious  fire-box  with  double  grate, 
each  grate  section  being  equipped  with 
independent  shaking  mechanism.  Prim¬ 
ary  air  supply  is  admitted  through  the 
grate  and  fuel  bed,  while  an  auxiliary  air 


horizontal  openings  at  the  top  of  the 
bridge  wall  into  a  mixing  chamber  and 
from  there  through  a  long  vertical  open¬ 
ing  in  the  ignition  wall  into  the  combus¬ 
tion  chamber.  This  ignition  wall  of  fire¬ 
brick  has  a  fusing  temperature  of  2700 
degrees  F.  and,  since  the  temperature  of 
the  burning  gases  is  several  hundred  de¬ 
grees  below  that  temperature,  the  wall 
gives  long  service.  Constant  contact  with 
these  hot  gases  maintains  this  ignition 
wall,  during  operation  of  the  boiler,  at 
a  temperature  of  about  1600  degrees  F., 
or  approximately  400  degrees  F.  above 
the  ignition  temperature  of  the  gas  mix¬ 
ture,  which  means  that  combustible  gases 
cannot  contact  with  the  ignition  wall 
without  being  ignited.  Failure  to  contact 
is  prevented  by  the  fact  that  the  opening 
from  the  mixing  chamber  to  the  com¬ 
bustion  chamber,  also  shown  in  the  sec¬ 
tional  view,  is  through  a  vertical  slot 
that  is  a  trifle  smaller  in  area  than  the 
opening  from  the  furnace  into  the  mix¬ 
ing  chamber  and  the  gases  are  therefore 
held  for  a  few  seconds  and  w'ashed 
against  the  ignition  wall.  Combustion 
is  completed  in  the  combustion  chamber 
before  passing  into  the  boiler  flues. 

The  manufacturer’s  claim  for  this 
boiler  is  that  it  will  operate  well  on 
any  of  the  bituminous  coals,  including 
Western  lignites,  and  that  no  skilled  at¬ 
tendance  is  required  in  order  to  secure 
smokeless  operation. 


No.  28. — Thompson  Boiler  with  Ad¬ 
justable  Magazine  Furnace. 

The  Thompson  boiler,  manufactured 
by  the  Thomson  Heater  Corporation, 


CAPITOL  SMOKELESS  BOILER. 


supply,  admitted  at  the  front  of  the  fur-  of  Buffalo,  N.  Y.,  is  admitted  by  its 
nace,  mixes  with  the  volatile  gases  dis-  makers  to  be  a  radical  departure  from 
tilled  from  the  fuel  and  aids  in  the  com-  the  usual  construction  of  low  pressure, 
plete  combustion  of  these  gases.  Gases  heating  boilers.  They  feature  spe- 
pass  from  the  fuel  bed  back  through  two  cially  the  claim  that  in  this  boiler  the 


functions  of  burning  the  fuel  and  of 
heating  or  evaporating  the  water  have 
been  designed  separately  for  maximum 
efficiency.  Some  of  the  advantages 
claimed  for  the  design  having  the  fur¬ 
nace  where  the  fuel  is  burned,  separate 
from  the  boiler  where  the  water  is 
heated,  arc:  first,  that  the  fuel  capacity 
may  be  increased  without  increasing 
the  size  of  the  boiler;  second,  that  the 
furnace  may  be  adjusted  to  burn 


THOMPSON  BOILER  WITH  ADJUSTABLE 
MAG.VZINE  FURNACE. 


through  any  desired  fuel  thickness  to 
accommodate  fuels  of  various  den¬ 
sities;  third,  that  the  furnace  may  be 
adjusted  to  burn  any  kind  of  fuel, 
without  changing  the  boiler  in  any 
way.  The  boiler  may  operate  one  year 
on  stove  coal,  another  year  6n  buck¬ 
wheat  coal,  and  a  third  year  on  soft 
coal.  To  change  from  one  variety  of 
coal  to  another,  it  is  necessary  to 
change  the  shape  and  size  of  the  fur¬ 
nace  only — a  very  simple  operation; 
and  fourth,  that  when  a  furnace  is 
specially  designed  for  a  special  kind  of 
fuel,  greater  fuel  economy  is  possible. 

In  the  accompanying  sectional  view 
is  shown  a  side  elevation  of  the 
Thompson  boiler  which  is  largely 
self-explanatory.  The  magazine  feed 
is  seen  to  be  adjustable  by  means  of 
the  swinging  front  wall.  No  matter 
how  many  sections  may  be  assembled 
the  stoking  depth  remains  constant  be¬ 
cause  the  sections  are  added  laterally 
rather  than  longitudinally  as  in  the 
usual  cast-iron  sectional  construction. 
Each  grate  bar  is  arranged  for  separ¬ 
ate  shaking  and  this  consists  in  a  com¬ 
plete  rotation  rather  than  a  rocking 
motion.  These  grate  bars  are  water- 
cooled  to  prevent  burning  out.  This 
boiler  is  also  equipped  with  a  gas¬ 
burning  attachment  which  can  be  oper¬ 
ated  entirely  independent  of  the  coal 
operation.  By  this  means  the  boiler 
can  be  operated  with  gas  only,  or  with 
coal  only,  or  wdth  gas  and  coal  to¬ 
gether,  according  to  the  capacity  re¬ 
quired.  • 
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HUMIDIFYING  DEVICES  FOR  THE  HOME 


age  over  the  old  fashioned  water  pan 
being  that  this  one  can  not  tip  over 
and  does  not  present  the  same  informal 
appearance.  The  provision  of  a  sim¬ 
ilar  humidifying  arrangement  for  regis- 


No.  1 — Flobun  Humidifier 

The  Flobun  humidifier  shown  in  the 
accompanying  illustration,  is  a  device 
for  use  on  individual  radiators  for 
humidifying  the  air  at  the  same  time 
it  is  being  heated.  This  equipment 
feeds  water  by  syphon  action  from  a 
sealed  air-tight  container  into  a  metal 
trough  containing  a  vertical  wick 
which  presents  a  large  evaporating 
surface.  This  wick  draws  up  water  wick  is  in  the  water;  the  other  is  out 
from  the  trough  by  capillary  action  and  on  the  wings  through  which  is  drawn 
this  water  is  evaporated  by  the  heated  the  warm  air  which  gives  evapora¬ 
tion. 

^ ''-e . ''  ■  '<*. 'x .  .  Buddington  humidifiers  are  made  in 

^  ■>  %  ^  sizes  of  14,  18,  28  and  36  in.  length, 

ji  I  ■  '  :j  l\  the  18  in.  size  being  suggested  for 


FIG  1— BUDDINGTON  HUMIDIFIER. 


.AC.ME  HUMIDIFYING  R.\DIATOR  SHIEEJ). 

ter  shielcfs  is  illustrated  by  Fig.  2.  Both 
devices  are  manufactured  by  the  W.  H. 
Johnson  &  Son  Co.,  Indianapolis,  Ind. 


FLOBUN  HUMIDIFIER. 

air  from  the  radiator.  The  wick  is  lo¬ 
cated  between  radiator  coils  at  the 
point  where  heat  is  most  intense  and 
it.s  large  surface  exposed  continuously 
on  both  sides,  feeds  a  lot  of  water 
vapor  into  the  room.  There  is  no 
vegetable  matter  in  this  wick  to  de¬ 
compose  and  give  off  foul  odors. 

The  evaporation  claimed  for  this 
humidifier  is  from  two  to  four  quarts 
of  water  per  day  and  the  capacity  of 
the  glass  container  is  two  quarts,  so 
that  this  requires  refilling  once  or  twic  • 
a  day,  depending  upon  the  rate  at 
which  the  radiator  is  operating.  Ad¬ 
vantages  claimed  for  it  are  a  simple  and 
sanitary  design,  with  no  open  pan  to 
collect  dust  and  dirt,  and  with  no  com¬ 
plicated  parts  to  give  mechanical 
troubles.  It  is  unobtrusive  and  sightly 
in  appearance  and  can  be  installed  on 
any  multiple  column  radiator  which 
is  open  at  the  ends  and  has  a  space 
of  Vi  in.  or  more  in  width  and  8  in. 
in  height  between  columns.  The  Flo¬ 
bun  Humidifier  is  manufactured  by  the 
Minneapolis  Heat  Regulator  Co.,  Min¬ 
neapolis,  Minn. 


A  National  “Build- Your-Home-by- 
Thrift”  League  Proposed 

A  movement  has  been  inaugurated 
by  Building  Supply  News  to  organize 
a  national  “Build-Your  Home-by- 
Thrift”  League,  with  representatives 
and  a  branch  in  every  town  and  city, 
with  a  view  of  affording  a  common 
and  continuous  point  of  contact  for 
all  civic  and  industrial  organizations  in 
any  wise  related  to  the  field  of  home 
construction.  Neither  dues,  assess¬ 
ments,  or  other  obligations  are  contem¬ 
plated,  the  intention  being  to  make  the 
league  a  purely  voluntary  medium  of 
suggestion,  publicity  and  inspiration. 

Two  practical  methods  are  suggested 
to  start  the  movement,  one  being  the 
organization  of  an  immediate  and  perm¬ 
anent  “own-your-home”  exposition,  sim¬ 
ilar  to  those  which  have  been  so  suc¬ 
cessfully  held  recently  in  Chicago,  St. 
Louis,  New  York,  Omaha,  Minneap¬ 
olis  and  Philadelphia. 

The  second  suggestion  is  to  develop 
a  nation-wide  home-savings  thrift  pro¬ 
gram  that  will  secure  the  enlistment 
of  millions  now  living  in  cramped  flats 
and  congested  tenements. 


IG.  2— VIEW  SHOWING  CONSTRUCTION 


rooms  of  about  2250  cu.  ft.  air  content. 
One  humidifier  of  this  size  is  claimed 
to  evaporate  from  four  to*  six  quarts 
of  water  every  twenty-four  hours. 
The  Buddington  humidifier  simply  rests 
on  top  of  the  radiator,  without  at¬ 
tachment. 


No.  3 — Acme  Humidifying  Radiator 
Shield 

Combining  art  with  utility,  the  Acme 
radiator  shield  designed  primarily  for 
the  purpose  of  reducing  the  flow  of 
dust  and  the  discoloration  of  w’alls  and 
hangings  resulting  therefrom,  serves 
another  purpose  scarcely  less  import¬ 
ant  in  the  promotion  of  increased  in¬ 
terior  humidity.  This  shield  is  meant 
to  be  fixed  more  or  less  permanently 
to  the  radiator,  as  shown  in  Fig.  1,  and 
consequently  the  w^ater  pan  must  be 
filled  from  a  pail  or  other  container 
at  the  required  intervals.  Evaporation 
in  this  case  is  simply  from  the  sur¬ 
face  of  the  water,  the  principal  advant- 


No.  2 — Buddington  Humidifier 

Excepting  the  good  old-fash¬ 
ioned  pan  of  water  (which  is 
always  either  bone  dry.  or  else 
too  wet  because  it  has  tipped 
over),  it  would  be  hard  to  find 
a  humidifying  device  mechan¬ 
ically  simpler  than  the  Bud¬ 
dington  humidifier  made  by  the 
Geo.  \V.  Diener  Mfg.  Co.,  Chi¬ 
cago.  111.  In  spite  of  its  ap¬ 
parent  simplicity,  this  device  is 
scientifically  designed  for  the 
purpose  it  serves.  Within  the 
oblong  metal  box,  shown  in 
Fig.  2,  perforated  wings  hold 
specially  woven  wicks  out  from 
each  side  of  the  central  w'ater 
container.  One  edge  of  each 


American  Public  Health  Association 
has  moved  its  headquarters  from  Bos¬ 
ton  to  New  York,  taking  quarters  in 
the  Penn  Terminal  Building,  New 
York.  As  already  announced,  the  as¬ 
sociation  will  hold  its  next  annual 
meeting  in  New  York,  November  14- 


T^USTl 

gutteri 
^  ] 


Charles  B.  Thompson,  president  of 
the  Ice  Trade  Journal  Co.,  New’  York, 
publisher  of  Refrigerating  World,  who 
died  of  pneumonia  recently,  was  known 
to  many  in  the  heating  trade.  He 
was  already  prominent  as  an  editor 
and  publisher  of  trade  papers  w'hen  he 
acauired  control  of  the  Ice  Trade  Jour¬ 
nal  Company,  in  1913.  He  was  42 
years  old. 
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What  is  a  Kal? 

H.  A.  Dresbach,  chairman  of  the 
Points  of  Interest  Committee  of  the 
New  York  Building  Superintendents’ 
Association,  gives  the  following  ex¬ 
planation  of  a  “Kal”  in  a  recent  bul¬ 
letin  of  the  association: 

Kal  is  a  term  used  by  the  local 
steam  supply  company  (the  New  York 
Steam  Company)  and  applies  to  the 
steam  being  sold  at  a  fixed  rate  per 
thousand  kals  under  five  classes  of 
service.  A  kal  is  1  lb.  of  water  evap¬ 
orated  into  steam  or  1  lb.  of  steam 
condensed  into  water. 

As  a  large  quantity  of  water  may  be 
delivered  with  the  steam,  Mr.  Dres- 
bach  claims  that  this  method  is  open 
to  criticism  on  that  ground. 

At  present  the  New  York  Steam 
Company  has  five  classes  of  service 
and  rates  as  follows: 

Contract  “A.”  General  service  (not 
available  for  auxiliary  or  emergency 
heating  service).  ^ 

Contract  “B.”  Annual  power  serv¬ 
ice  (twelve  months  or  less). 

Contract  “C.”  Apartment  house 
service  (also  available  for  emergency 
or  heating  service). 

Contract  “D.”  Summer  power  serv¬ 
ice  (from  April  1  to  November  1). 

Contract  “E.”  Auxiliary  or  emer¬ 
gency  heating  service  (heating  season 
from  October  1  to  June  1). 

Rates  are  variable  in  all  classes,  de¬ 
pending  upon  the  quantity  of  steam 
contracted  for,  plus  a  surcharge  based 


on  the  cost  of  coal  above  the  follow¬ 
ing  prices  alongside  the  company’s 
docks:  Anthracite  coal,  $2.85  per  gross 
ton;  bituminous  coal,  $4.50  per  gross 
ton. 

1  cu.  in.  of  water  will  produce' almost 
1  cu.  ft.  of  steam  or  vapor  34.5  lbs 
of  water  per  hour  evaporated  from  and 


Uniform  Contract  Form  for  the  Heat¬ 
ing  Contractor. 

The  uniform  contract  form  for  heating 
contractors  is  a  recent  product  of  the 
Trade  Extension  Bureau  in  its  nation¬ 
wide  campaign  for  standardization  of 
methods  and  for  improvement  of  business 
in.  the  heating  trade.  The  Bureau’s  ex¬ 
planation  of  this  new  form  is  given  in  the 
following  reprint  from  its  Monthly 
Service  Bulletin : 

“This  form  carries  with  it  all  of  the 
conditions  and  is  recommended  as 
adopted  by  the  H^tirig  and  Piping  Con¬ 
tractors’  National  Association.  Much 
credit  is  due  that  organization,  for  the 
major  portion  of  the  conditions  and 
terms  included  in  the  contract  form  here¬ 
with  produced.  ' 

“The  Bureau  recommends  that  over 
printing  on  these  contracts  be  eliminated. 
That  is,  it  is  our  opinion  that  the  heat¬ 
ing  contractor  will  have  less  difficulty  in 


at  212“  F.  equals  1  H.  P.  1  H.  P.  will 
supply  138  sq.  ft.  of  average  cast-iron 
radiation  under  normal  conditions  and 
proper  installation.  Under  these  con¬ 
ditions  4  sq.  ft.  of  radiation  is  required 
to  condense  1  lb.  of  steam  per  hour, 
equal  to  34.5  x  4  —  138  sq.  ft.  radia¬ 
tion. 


getting  signatures  to  this  contract,  if  his 
own  name,  or  his  firm’s  name  is  elimi- 
i.ated  from  the  top. 

“Printed  in  the  form  recommended,  the 
heading  would  indicate  that  it  is  a 
“uniform  contract  form”  adopted  by  a 
national  organization  and  by  using  a 
uniform  contract  of  this  character,  the 
average  buyer  will  take  it  for  granted 
that  all  of  the  conditions  printed  on  the 
back  of  the  contract  are  standard  condi¬ 
tions  and  therefore  accept  them  without 
argument.” 

On  the  reverse  side  of  the  form  is 
printed  the  set  of  standard  conditions 
which  is  also  reprinted  herewith.  These 
forms  are  now  available  on  application 
to  the  Trade  Extension  Bureau,  Evans¬ 
ville,  Ind.  They  are  furnished  in  pads 
of  50  sets  (original  and  duplicate  forms) 
to  the  pad,  at  $1.25  per  pad  or  $2.50  per 
hundred  sets.  The  Bureau  requests  that 
remittances  accompany  orders. 


NATIONAL  TRADE  EXTENSION  BUREAU 


STANDARD  CONDITIONS  ADOPTED  BY  THE  NATIONAL  TRADE  EXTENSION 
BUREAU  FOR  STEAM,  HOT  WATER,  AND  BETTER  HEATING  INSTALLATIONS 


No.  1.  Payments  are  to  be  made  monthly 
on  a  basis  of  90%  of  the  value  of  labor  and 
materials  furnished  during  the  preceding 
thirty  days.  The  remaining  10%  to  be  paid 
on  completion  of  the  contract. 

No.  2.  It  is  expressly  stipulated  and  agreed 
that  the  ocntractor  shall  not  be  liable  for  any 
delays  occasioned  bv  the  acts  of  the  elements, 
strikes,  fires,  inclemency  of  the  weather,  the 
acts  of  other  contractors,  or  any  other 
contractors,  or  any  other  causes  beyond  his 
control. 

No.  3.  The  owner  or  agent  shall  provide 
sufficient  space  on  the  premises  where  this  con¬ 
tract  is  to  be  executed  for  the  storage  of  the 
material  and  the  proper  prosecution  of  the 
work. 

No.  4.  All  material  and  labor  required  to 
complete  the  work  and  not  included  in  this 
proposal  shall  be  furnished  by  the  owner  or 
his  agent  in  such  manner  as  not  to  delay  the 
progress  of  the  work. 

No.  5.  Unless  otherwise  provided  for,  the 
contractor  shall  do  all  cutting  through  walls 
or  floors  for  the  installation  of  this  work  and 
finishing  around  same  after  work  is  completed. 

No.  6.  The  contractor  will  guarantee  the  in¬ 
stallation  against  original  defects  of  material 
and  workmanship  for  a  period  of  one  year  from 
the  date  when  the  heating  plant  is  ready  for 
practical  use.  The  contractor  agrees  to  re¬ 
place  without  expense  to  the  owner,  except 
transportation  and  board  for  men,  any  part 
requiring  replacement  within  the  period  stated 
above,  due  to  inherent  defects  of  material  and 
workmanship.  Be  it  understood  that  the  con¬ 
tractor  will  not  under  any  condition  pay  for 
any  labor  or  material,  or  any  defect  other 
than  repaired  by  his  own  men.  The  liability 
of  this  matter  extends  only  to  the  labor  and 
material  furnished  by  the  contractor  and  does 
not  cover  any  contingent  liability  either  to 
buildings,  contents,  products  or  persons. 

No.  7.  If  the  work  covered  by  this  proposal 
includes  the  installation  of  material  and  ap¬ 
paratus  under  specifications  made  by  others, 
the  performance  liability  is  not  assumed  by 
the  contractor.  Should  the  contractor  guar¬ 
antee  temperatures  or  operation  of  this  system 
and  tests  be  required,  such  tests  shall  be  made 
by  the  contractor  under  standards  established  by 


the  American  Society  of  Heating  and  Ventilat¬ 
ing  Engineers. 

No.  8.  If  upon  completion  of  the  work 
covered  by  this  proposal,  weather  or  other 
conditions  over  which  the  contractor  has  no 
control,  do  not  permit  of  a  proper  test,  this 
shall  not  be  considered  a  sufficient  reason  for 
withholding  payment. 

No.  9.  This  proposal  is  based  on  the  pre¬ 
vailing  rate  of  wages  and  the  execution  of 
the  work  during  regular  working  hours. 

No.  10.  It  is  hereby  expressly  provided  that 
the  title  to  the  material  to  be  furnished  by 
the  contractor  under  this  proposal,  shall  be 
and  remain  in  the  contractor  until  all  sum  or 
sums  of  money  called  for  in  this  proposal,  and 
rtquired  to  be  paid  by  the  owner,  are  fully 
paid  the  contractor  in  legal  tender  of  the 
United  States;  and  that  until  said  sums  of 
money  are  so  paid,  said  material  shall  be,  and 
by  the  signing  of  the  acceptance  hereof,  it  is 
agreed  that  they  shall  be  and  remain  personal 
and  moveable  property  in  whatever  manner 
they  may  be  annexed  to  realty  and  that  in 
case  of  default  in  the  payment  of  any  of  the 
instalments  provided  for  in  this  proposal,  the 
contractor  is  hereby  authorized  to  enter  upon 
said  premises  and  to  take  possession  of  and  re¬ 
move  said  material  at  any  time  and  that  in 
such  event  the  contractor  shall  have  the 
right  to  retain  as  rental  for  the  use  of  said  ma¬ 
terial.  any  sum  or  sums  of  money  that  may  have 
been  paid  by  the  owner;  and  that  all  expenses 
incurred  by  the  contractor  by  litigation  arising 
out  of  and  caused  by  failure  to  make  the  pay¬ 
ments  as  herein  provided  for,  shall  be  paid  by 
the  owner. 

No.  11.  Water  supply  connection  for  feed¬ 
ing  heating  plant,  unless  especially  mentioned 
in  the  specifications  as  a  part  of  the  contractor’s 
work,  shall  be  supplied  by  the  owner  at  his 
expense. 

No.  12.  Sewerage  or  blow-off  connections  for 
the  heating  plant,  unless  especially  mentioned 
in  the  specifications  as  a  part  of  the  contrac¬ 
tor’s  work,  shall  be  supplied  by  the  owner  at  his 
expense. 

No.  13.  Service  pipes,  returns,  and  air  lines 
from  central  heating  mains  in  street  to  point 
where  same  enter  basement  will  be  treated  as 
an  extra  unless  specially  mentiond  in  the 


specifications  as  a  part  of  the  contractor’s 
work. 

No.  14.  The  owner  shall  furnish  and  de¬ 
liver  in  furnace  room  all  fuel  required  to  test 
the  apparatus,  if  such  test  is  required. 

No.  15.  The  signer  of  the  acceptance  _  here¬ 
of  hereby  acknowledges  that  he  or  she  is  the 
sole  owner  o  fthe  property  in  which  this  con¬ 
tract  is  to  be  executed,  or  that  he  or  she  has 
been  authorized  to  sign  same  for  all  parties 

interested  in  the  property;  and  he  or  she  fur¬ 
ther  declares  that  the  property  is  and  shall  re¬ 
main  free  from  mortgages  or  other  encum¬ 

brances  that  can  affect  the  carrying  out  of  the 
conditions  herein  set  out. 

No.  16.  Should  the  owner  or  his  agents, 

contractors  or  others  acting  under  them,  de¬ 
sire  to  use  any  part  of  the  apparatus  covered 
by  this  proposal  prior  to  the  acceptance,  per¬ 
mission  is  hereby  granted  upon  the  follow¬ 

ing  conditions: 

That  the  apparatus  is  to  be  operated  entirely 
at  the  owner’s  risk  and  expense,  and  delivered 
to  the  contractor  again  in  as  good  a  condition 
as  found.  If  the  apparatus  is  required  for  tem¬ 
porary  heating,  an  additonail  charge  will  he 
made  for  any  extra  material  that  may  be  re¬ 
quired  or  labor  required  in  connecting  and 
disconnecting  radiators. 

No.  17.  The  owner  shall  provide  a  chim¬ 
ney  of  proper  dimensions  and  draft  for  the 
apparatus  proposed  herewith. 

No.  18.  Any  dispute  arising  under  a  con¬ 
tract  based  on  this  proposal  that  is  not  settled 
within  thirty  (30)  days,  shall  be  referred  to 
two  arbitrators,  one  selected  by  each  party  to 
the  contract;  Should  they  be  unable  to 
agree,  they  shall  select  a  third  arbitrator.  The 
decision  of  a  majority  of  these  arbitrators 
must  be  given  within  sixty  (60)  days  from  the 
date  of  reference,  and  shall  be  binding  on 
both  parties  to  the  contract;  one-half  the  cc«:t 
of  arbitration  to  be  paid  by  each  party  to  the 
contract. 

No.  19.  It  is  further  agreed  that  in  case 
there  is  an  advance  or  decline  in  the  price  of 
labor  by  reason  of  labor  conditions  covering 
the  territory  in  which  the  building  is  located  and 
which  are  beyond  the  control  of  the  contractor, 
then  the  amount  to  be  paid  under  this  con¬ 
tract  shall  be  increased  or  decreased  accord¬ 
ingly. 
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Holmberg  System  of  Vacuum  Vapor 
Heating 

The  basis  of  this  system  of  steam 
heating  is  the  Holmberg  improved 
steam  trap,  a  sectional  view  of  which 
is  shown  in  Fig.  1.  It  is  claimed  by 
the  manufacturers  that  one  of  these 
traps  will  take  care  effectively  and 


FIG.  1— HOLMBERG  IMPROVED  STEAM 
TRAP. 


economically  of  1000  sq.  ft.  of  radia¬ 
tion. 

Fig.  2  shows  a  typical  piping  diagram 
of  a  Holmberg  system  and  indicates 
the  method  of  connecting  the  return 
line  to  the  boiler  and  the  location  of 
the  trap.  Fig.  3  shows  the  suggested 
method  of  installing  the  rap  on  he  re- 


FIG.  4- 


-HOLMBERG  VACUUM  SEAL  RADI¬ 
ATOR  return  valve. 


FIG.  3. 

the  check  will  hang  perpendicular.  The 
valve  seat  is  removable  without  re¬ 
moving  the  valve  itself. 


The  New  “Phonograph”  Heater 

It  looks  like  a  phonograph.  At  first 
glance,  you’d  say  it  was  a  cabinet 
phonograph.  Judging  from  appear¬ 
ances  there  is  little  to  indicate  that 
the  Estate  Heatrola,  as  this  new  ap¬ 
paratus  is  called,  is  in  reality  a  warm- 
air  house  heater. 

The  entire  exterior  surface  is  en¬ 
ameled  in  a  mahogany  color  and  of 
unusual  smoothness.  It  can  be  rubbed 
off  or  dusted  with  a  cloth  like  any 
piece  of  furniture.  Another  point  men¬ 
tioned  in  its  favor  is  that  it  does  not 
obtrude  itself  in  a  room. 


Estate  Heatrola  is  in  reality  a  pipe- 
less  warm-air  furnace.  It  is  designed 
to  heat  from  three  to  six  rooms. 
Equally  good  results  may  be  secured,  it 
is  stated,  by  burning  hard  or  soft  coal, 
lignite  or  slack  coal,  or  wood.  It  is 
guaranteed  to  hold  fire  50  hours  on  one 
charge  of  any  kind  of  coal.  The  heat¬ 
er  may  be  installed  wherever  there  is 
a  flue  connection.  It  has  a  reversible 
flue  collar  so  that  the  smoke-pipe  may 
be  run  directly  into  the  wall,  without 
extending  above  the  heater. 

Air  is  taken  into  the  heater  through 
louvre-type  openings  at  both  sides  and 
in  front  of  the  heater  and  flows  into 
the  cast-iron  chamber  built  inside  the 
heater  directly  over  the  fire.  It  is 
discharged  into  the  dome  and  flows 
into  the  room  through  the  slotted  open¬ 


ESTATE  “HEATROLA” 


ings  in  all  four  sides  of  the  dome. 

Other  features  of  this  heater  are  its 
vapor  tank  of  capacity,  its  joint¬ 

less  ash  box  with  a  capacity  for  a 
full  24-hour  accumulation  of  ashes,  a 
combination  shaking  and  dumping 
grate,  and  a  “hot  blast”  attachment  in 
the  form  of  an  air  control  through  a 
screw  register  in  the  front  of  the 
heater  whereby  superheated  air  may 


turn  riser  with  a  swing  check  valve. 

The  Holmberg  vacuum  seal,  shown 
in  Fig.  4,  is  an  automatic  radiator  re¬ 
turn  valve  adapted  to  all  kinds  of  two- 
pipe  steam  and  vacuum  vapor  systems. 
Features  of  this  device  are  the  fact  that 
it  is  self-cleaning,  has  no  complicated 
parts  to  get  out  of  order,  and  is  ad¬ 
justable  to  any  desired  position  by 
simply  turning  the  valve  seat  so  that 


THE  HOLMBERD 

VACUUM  VAPOH  STEAM  HEATING  SYSTEM 


FIG.  2— TYPICAL  PIPING  DIAGRAM. 
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with  the  heat  inlet  and  these  two  con¬ 
duits  carry  and  distribute  heat  and  air. 
The  radiator  gets  into  action  as  soon 
as  the  steam  is  turned  on;  a  touch  of 
heat'  will  start  the  air  to  circulate 
through  the  alternate  air  sections  and 
the  work  of  distributing  warm  air  is 
well  under  way.  Needless  to  say,  the 
action  is  entirely  automatic  and  the 
air  suction,  air  blowing  or  air  circula¬ 
tion  is  brought  about  by  the  “stack 
effect”  of  the  heated  air  in  the  radia¬ 
tor. 

Heating  and  ventilating  are  thus  per¬ 
formed  by  one  and  the  same  apparat¬ 
us,  which  heats  the  intake  air  by  di¬ 
rect  contact  and  the  surrounding  ob¬ 
jects  by  radiation.  At  the  present 
time,  perhaps  one  living  room  in  a 
thousand  has  positive  ventilation  be¬ 
cause  of  the  lack  hitherto  of  a  simple 
automatic  means. 

HIUDEBRAND  VKNTIL.M'IXG  R.XDIATOR  _ 

working  model  of  which  has  just  been  A  New  Form  of  Combustion  Recorder. 

placed  in  operation,  produces  a  con-  .^o  bum  fuel  with  the  greatest  efficiency, 
stant  a.r  suction  and  a.r  circulation  . 

bv  means  of  an  adequate  surface  of  ,  ,  ^  ki 

■  .  ,  ,  .  .  ^  ...  to  make  complete  combustion  possible, 

contact  wherebv  air  is  most  readily  t  •  i  • 

_  *  ^  Too  much  air  unnecessarily  increases  the 

volume  of  flue  gases  which  must  be 
f/f  heated,  and  any  excess  in  their  volume 

I  I  j  increases  the  heat  carried  away  by  them 

I  accordingly.  Too  little  air,  on  the  other 


be  carried  to  every  part  of  the  heater, 
preventing  accumulation  of  dead  ashes 
at  the  outer  edge  of  the  fire,  besides 
securing  better  combustion  generally. 
A  smoke  curtain  attached  to  the  up¬ 
per  door  is  designed  to  prevent  smoke 
from  pouring  into  the  room  when  the 
feed  door  is  opened. 

The  dimensions  of  the  heater  are 
49%-in.  height  over  all,  23-in  width 
over  all,  and  23-in.  depth  over  all.  Its 
net  weight  is  385  lbs. 

The  Estate  Heatrola  is  manufactur¬ 
ed  by  the  Estate  Stove  Co.,  Hamilton, 
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Minneapolis  Pressure  Regulator 


Designed  specially  for  steam  and 
vapor  heating  plants,  the  Minneapolis 
pressure  regulator,  made  by  the  Min¬ 
neapolis  Heat  Regulator  Company,  of 
Minneapolis,  Minn.,  applies  the  funda¬ 
mental  principles  of  pressure  gauge 
construction  to  the  particular  require¬ 
ments  of  this  service.  Its  structural 
features  are  shown  in  the  accompany¬ 
ing  illustration. 

This  view  shows  also  the  wiring  dia¬ 
gram  for  use  of  the  pressure  regulator 
in  conjunction  with  a  thermostat  tem¬ 
perature  control  device.  Such  com- 


Hildcsrano  Ventilatins  Radiator 


wH/re 


FIG.  1— DUPLEX  MONO  COMBUSTION  RE 
CORDER. 


nafing  gas,  it  is  clear  that  the  heat  losses 
due  to  incomplete  combustion  may  be 
more  serious  than  those  due  to  too  much 
air. 

It  is  found  in  practice  that  to  obtain 
the  most  economical  results,  a  certain 
surplus  of  air  is  necessary  above  what 
would  be  theoretically  correct.  The 
amount  of  this  surplus  varies,  depending 
on  the  many  different  factors  that  affect 
combustion.  In  any  case,  however,  the 
point  at  which  most  economical  combus¬ 
tion  takes  place  is  that  point  beyond  which 
an  increase  in  the  air  supply  results  in 
excessive  volumes  of  flue  gases,  while 
reduction  in  the  air  supply  results  in  in¬ 
complete  combustion.  This  is  the  critical 
point. 


CONNECTIONS  FOR  PRESSURE  REGULATOR  AND  THERMO 
STAT  COMBINED. 


bined  regulation  is  recommended  as  and  most  efficiently  heated.  Con- 
providing  a  more  even  and  reliable  nected  with  the  outside,  this  new  rad- 
temperature  than  can  be  secured  by  iator  sucks  in  fresh  air,  heats  it  to  an 
thermostat  control  alone.  agreeable  temperature  and  distributes 

_  it  freely  throughout  the  room.  It  is 

thus  adapted  to  take  in  fresh  air  con- 
Hildebrand  Ventilating  Radiator  tinuously  from  out  of  doors  and  sup¬ 
plant  the  vitiated  air  of  the  living  room, 
Wm.  R.  Hildebrand  of  Chicago  has  office  or  workshop  without  subjecting 
recently  perfected  a  new  ventilating  the  occupants  to  cold  draughts, 
radiator  on  which  patent  has  been  The  construction  is  very  simple, 
granted.  This  new  radiator,  the  first  There  is  an  air  inlet  running  parallel 


THE  HEATING  AND  VENTILATING  MAGAZINE 


59 


Heretofore  the  control  of  combustion 
in  boiler  plants  usually  depended  only  on 
the  recording  of  the  percentages  of  CO2 
present  in  the  products  of  combustion. 
While  the  recording  of  COa  indicates 
surplus  of  air  in  the  flue  gases,  it  does 
not  indicate  when  incomplete  combustion 
due  to  insufficient  air  is  taking  place. 

The  Duplex  Mono  recorder,  shown  in 
Fig.  1,  is  manufactured  by  the  Mono 
Corporation  of  America,  New  York  City, 
and  has  the  special  advantage  over  pre¬ 
ceding  types  of  flue-gas  analysis  record¬ 
ers  in  that  it  records  simultaneously  not 
only  the  presence  of  excess  air  (inversely 
proportional  to  the  COa  content  of  the 
flue  gas),  but  also  the  condition  of  de¬ 
ficient  air  (as  indicated  by  the  presence 
of  combustible  gases  CO,  CHi,  and  Ha 
in  the  flue  gas). 


FIG.  2— RELATION  BETWEEN  FLUE  LOSS 
AND  PERCENT  CO2. 


A  glance  at  the  curve  in  Fig.  2  will 
serve  to  explain  the  theory  back  of  this 
recorder.  As  evident  in  this  curve  the 
percentage  of  fuel  loss  decreases  with 
increase  in  percentage  of  COa  (which 
represents  a  decrease  in  the  air  supply). 
This  effect  obtains  from  point  A  to  point 
C,  but  beyond  this  latter  point  a  con¬ 
dition  is  reached  where  there  is  insuf¬ 
ficient  air  supply  to  burn  the  combustible 
gases  and  from  point  C  to  point  B  there 
is  a  corresponding  rise  in  per  cent  of 
fuel  loss  due  to  incomplete  combustion. 
From  this  it  is  evident  that  the  critical 
point  of  economical  combustion  is  the 
point  where  incomplete  combustion  sets 
in  with  a  decrease  of  air  supply.  It  must 
always  be  borne  in  mind  that  it  will  vary 
with  the  load  factor,  fuel,  thickness  and 
uniformity  of  fire  bed,  distribution  of 
air  supply,  draft,  formation  of  clinkers, 
soot,  etc.  Only  by  simultaneously  and 
continuously  recording  both  excess  air 
and  combustible  gases  (COa  and  CO  -|- 
CH4  -|-  Ha)  can  this  critical  point  be 
known  at  all  times. 


New  Publications. 

The  Analysis  of  Sulphur  Forms  in 
Coal  is  the  title  of  technical  paper  254. 
written  by  Alfred  R.  Powell  and  issued 
by  the  United  States  Bureau  of  Mines. 
This  paper  describes  and  elaborates  the 
method  for  the  determination  of  the 
various  forms  of  sulphur  in  coal  as 
originally  outlined  by  the  author  while 
working  with  Prof.  S.  W.  Parr  at  the 
University  of  Illinois.  The  method, 
which  at  that  time  was  found  to  be  ap¬ 


plicable  to  Illinois  coals,  is  shown  by 
the  results  of  the  present  investigation 
to  be  accurate  when  applied  to  coals 
from  widely  different  fields.  Certain 
changes  and  optional  methods  of  pro¬ 
cedure  are  suggested  which  it  is  hoped 
will  make  the  method  conform  better  to 
routine  and  rapid  commercial  analysis 
Copies  of  technical  paper  254  may  be 
obtained  by  applying  to  the  Director  of 
the  Bureau  of  Mines,  Washington,  D.  C. 

Finding  and  Stopping  Waste  in 
Modern  Boiler  Rooms,  in  its  second  re¬ 
vised  edition,  has  recently  been  issued  by 
the  H.  S.  B.  W. — Cochrane  Corporation, 
of  Philadelphia,  Pa.  The  treatment  re¬ 
minds  of  hand-book  style,  with  possibly 
more  explanatory  text  and  less  illus¬ 
tration  and  tabular  matter.  It  covers 
such  important  phases  of  boiler  room 
practice  and  theory  as  suggested  by  the 
section  headings,  fuels,  combustion,  heat 
absorption,  boiler  efficiency  and  boiler 
testing,  and  boiler  plant  proportioning. 
There  is  a  good  index  at  the  back  of  the 
book  and  a  modest  amount  of  Cochrane 
advertising.  The  book  is  very  well 
worth  obtaining  by  any  one  directly  or 
indirectly  interested  in  boiler  room 
economy.  Size  4^4  x  7  in.  Pp.  414. 
This  is  Publication  No.  995,  bound  with 
flexible  cloth  covers,  and  is  sold  by  the 
company  for  $1  per  copy. 

Journal  op  the  American  Society  of 
Heating  and  Ventilating  Engineers  for 
April,  contains  the  announcement  that 
the  society’s  Research  Laboratory,  in 
Pittsburgh,  in  the  midst  of  its  second 
fiscal  year,  has  the  following  program 


health.  At  a  number  of  university 
laboratories  and  elsewhere  the  inves¬ 
tigations  now  under  way  include  heat 
loss  through  building  materials,  rad¬ 
iant  and  convected  heat,  heat  loss  from 
pipes  buried  underground,  study  of 
pipe  sizes,  air  friction  in  pipes  as  af¬ 
fected  by  density,  chimney  investiga¬ 
tions,  air  infiltration,  heat  loss  through 
glass  and  the  comparative  economy  in 
heating  by  direct  radiation  and  by  air 
heated  with  steam  coils.  This  issue 
of  the  Journal  also  contains  a  lengthy 
report  with  illustrations  by  C.  M. 
Holland,  chief  engineer  for  the  Hudson 
River  tunnel  commissions,  dealing  with 
the  plans  proposed  for  the  ventilation 
of  the  New  York-New  Jersey  Vehicu¬ 
lar  Tunnel.  Under  the  title  of  “Licen¬ 
sing  of  Engineers,”  a  summary  is  pre¬ 
sented  of  the  laws  on  this  subject  now 
in  effect  in  Colorado,  Florida,  Idaho, 
Illinois,  Iowa,  Louisiana,  Michigan, 
New  York,  Oregon,  Virginia  and  Wy¬ 
oming,  as  well  as  the  general  law 
proposed  by  the  Engineering  Council 
and  the  proposed  law  for  Connecticut. 


Trade  Literature. 

Portable  Type  Firebox  Heating 
Boilers  of  both  the  down-draft  smokeless, 
and  the  direct  draft  varieties  are  described 
in  Bulletin  B-6A  issued  by  the  Brownell 
Company,  Dayton,  O.  Along  with  the  il¬ 
lustrations  of  these  boilers  there  are 
given  in  the  bulletin,  tables  of  sizes  and 
capacities  for  usi  in  ordering  the  same. 
Size  X  11  in.  Pp.  8. 


BROWNELL  PORTABLE  TYPE  FIREBOX  HEATING  BOILER. 


of  w^ork  in  progress  at  the  Pittsburgh 
laboratory:  Infiltration,  heat  loss 

through  building  material,  standard¬ 
ization  of  dust  measurements,  study 
of  combustion  in  domestic  heating  boil¬ 
ers,  checking  application  of  heating 
boiler  testing  code,  and  temperature, 
humidity  and  air  motion  effects  on 


Valve  World  for  February,  1921,  the 
monthly  periodical  of  Crane  Co.,  Chi¬ 
cago,  Ill.,  has  an  interesting  item,  with 
noteworthy  illustrations,  on  Montgomery, 
Ward  &  Co.’s  new  Pacific  northwest 
plant,  in  Portland,  Ore.  This  issue  also 
contains  the  suggestions  of  the  National 
Fire  Protection  Association  Committee 
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on  Gases  regarding  “General  Precautions 
in  Gas-Piping  Work.” 

Adsco  Watkr  Heatkrs  are  described  in 
Bulletin  No.  152  of  the  American  District 
Steam  Co.,  North  Tonawanda,  N.  Y. 
These  are  designed  for  heating  buildings 
with  water  where  the  steam  supply  is  from 
a  central  station  heating  system.  The 
pamphlet  shows  not  only  a  phantom  view 
of  the  heater,  but  also  a  picture  of  piping 
connection  for  a  typical  installation.  Size 
6  X  9  in.  Pp.  4. 


Sterling  System  oe  V.\cru.M  He.\tinc. 
is  analyzed  in  Bulletin  No.  33  of  the  Ster¬ 
ling  Engineering  Co.,  Milwaukee,  Wis., 
and  a  number  of  good  points  are  found 
in  connection  with  this  system.  Among 
these  are  the  Sterling  specialties  consist¬ 
ing  of  the  thermostatic  trap,  the  graduated 
packless  valve,  the  vacuum  type  air  elim¬ 
inator,  the  pump  strainer,  and  the  air  line 
valve.  Sample  specifications  for  the  use 
of  architects  are  included  in  this  pamph¬ 
let.  Size  6  X  9in.  Pp.  12,  punched  for 
binding. 


Records  of  Perform.ance  Tests  on  the 
Trane  Thermetal  traps  are  presented 
in  Bulletin  No.  6-A  of  the  Trane  Co., 
La  Crosse,  Wis.  In  the  Trane  research 
laboratory  there  is  installed  a  standard 
radiator  trap  testing  apparatus,  a  diagram 
of  which  is  shown  in  this  bulletin,  to¬ 
gether  with  the  results  of  tests  on  a 
V2-in.  trap.  The  back  cover  of  this  pam¬ 
phlet  carries  a  bird’s-eye  view  of  the 
Trane  Company’s  plant  and  the  typogra¬ 
phy  throughout  is  distinctive.  Size  6x9 
in.  Pp.  8.  punched  for  binding. 


Hoffman  Venting  Valves  for  every 
Eervice  are  briefly  illustrated  in  a  recent 
folder  issued  by  the  Haynes  Selling  Co., 
Philadelphia,  Pa.  There  are  ten  varieties 
of  valve  and  an  equalizing  loop  to  divide 
th :  available  space  in  this  small  folder, 
which  they  do  in  what  seems  to  be  a 
perfect!}'  amicable  way,  with  no  pushing 
oi  crowding.  By  means  of  sectional 
views  of  these  several  devices  it  is  possible 
to  convey  considerable  information  in 
relatively  small  space.  Size  3j4  x  bVi. 
Pp.  10.  '  . 


Deaths 

Albert  P.  Broomell,  president  of  the 
Vapor  Heating  Co.,  York,  Pa.,  and 
known  as  the  “father  of  vapor  heat¬ 
ing,”  died  at  his  home  in  that  city, 
April  16,  following  an  attack  of  peuri- 
tis,  accompanied  by  grip.  He  was  a 
little  over  70  years  old.  Mr.  Broomell 
was  known  as  a  successful  manufact¬ 
urer  and  inventor,  with  a  striking  per¬ 
sonality  that  W'on  him  the  loyalty  of 
his  associates  to  an  unusual  degree. 
It  was  in  1900  that  he  invented  the 
Broomell  system  of  vapor  heating,  the 
first  installation  being  made  that  year 
in  the  Hotel  Warwick,  in  Newport 
News,  Va.  In  the  same  year  a  similar 
system  was  installed  in  the  York  Hos¬ 
pital,  York,  Pa.  Both  of  these  sys¬ 
tems  are  still  in  successful  operation. 
Mr.  Broomell  was  also  the  inventor 
of  the  original  Pullman  automobile  the 
first  type  of  w'hich  had  six  wheels. 
He  leaves  a  widow'  and  two  children. 


STATEMENT  OF  THE  OWNERSHIP,  MAN¬ 
AGEMENT,  circulation,  etc,  re¬ 
quired  BY  THE  ACT  OF  CONGRESS 
OF  AUGUST  24.  1912,  OF  THE  HEATING 
AND  ventilating  MAGAZINE,  pub¬ 
lished  monthly  at  Cooperstown,  N.  Y.,  for 
April  1,  1921. 

State  of  New  York,  County  of  New  York,  ss. 

Before  me,  a  notary  public  in  and  for  the 
State  aforesaid,  personally  appeared  Arthur  S. 
Armagnac,  who,  having  been  duly  sworn,  ac¬ 
cording  to  law,  deposes  and  says  that  he  is  the 
Editor  of  The  Heating  and  Ventilating 
Magazine,  and  that  the  following  is,  to  the 
best  of  his  knowledge  and  belief,  a  true  state¬ 
ment  of  the  ownership,  management,  etc.,  of 
the  aforesaid  publication  for  the  date  shown  in 
the  above  caption,  required  by  the  Act  of 
August  24,  1912,  embodied  in  Section  443 

Postal  Laws  and  Regulations  printed  on  the 
reverse  of  this  form,  to  wit: 

1.  That  the  names  and  addresses  of  the  pub¬ 
lisher,  editor,  managing  editor,  and  business 
managers  are: 

Publisher,  Heating  and  Ventilating  Magazine 
Co.,  1123  Broadway,  New  York,  N.  Y. 

Editor,  A.  S.  Armagnac,  1123  Broadway,  New 
York,  N.  Y. 

Managing  Editor:  None. 

Business  Manager:  Gustave  Petersen,  1123 
Broadway,  New  York,  N.  Y. 

2.  That  the  owners  are:  (Give  names  and  ad¬ 
dresses  of  individual  owners,  or  if  a  Corpora¬ 
tion,  give  its  name  and  the  name  and  address 
of  stockholders  owning  or  holding  1  per  cent  or 
more  of  the  total  amount  of  stock.) 

Heating  and  Ventilating  Magazine  Co.,  1123 
Broadway,  New  York,  N.  Y. 

A.  S.  Armagnac,  1123  Broadway,  New  York, 
Gustave  Petersen,  1123  Broadway,  New  York, 
N.  Y. 

3.  That  the  known  bondholders,  mortgagees, 
and  other  security  holders  owning  or  holding  1 
per  cent  or  more  of  total  amount  of  bonds, 
mortgages,  or  other  securities  are: 

None. 

4.  That  the  two  paragraphs  next  above,  giving 
the  names  of  the  owners,  stockholders,  and 
security  holders,  if  any,  contain,  not  only  the 
list  of  stockholders  and  security  holders  as 
they  appear  upon  the  books  of  the  company, 
but  also  in  cases  where  the  stockholder  or 
security  holder  appears  upon  the  books  of  the 
company  as  trustee  or  in  any  other  fiduciary 
relation,  the  name  of  the  person  or  corpora¬ 
tion  for  whom  such  trustee  is  acting,  is  given; 
also  that  the  said  two  paragraphs  contain  state¬ 
ments  embracing  affiant’s  full  knowledge  and 
belief  as  to  the  circumstances  and  conditions 
under  which  stock  holders  and  security  holders 
who  do  not  appear  upon  the  books  of  the  com¬ 
pany  as  trustee,  hold  stock  and  securities  in  a 
capacity  other  than  that  of  a  bona-fide  owner 
and  this  affiant  has  no  reason  to  believe  that 
any  other  person,  association  or  corporation  has 
any  interest  direct  or  indirect  in  the  said  stock, 
bonds  or  other  securities  than  as  so  stated  by 
him. 

A.  S.  ARMAGNAC,  Editor. 
Sworn  to  and  subscribed  before  me  this  12th 
day  of  March,  1921. 

Louis  Jacob. 

(My  commission  expires  March  30,  1922.) 

Notary  Public,  N.  Y.  County  No.  72, 
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iN  the  Ideal  Type  "A”  Heat 
Machine  is  offered  an  entirely 
new  craftsmanship,  which  for 
■- — — -^  -.1  the  first  time  makes  possible  the 
full  utilnjation  of  the  cellar  or  basement 
for  living  and  recreational  purposes. 

This  skill  in  construction  guarantees 
likewise  the  utmost  refinement  in  heating 
expression  and  automatic  control,  with  a 
recorded  average  fuel  saving  of  one^third. 

The  open  winter  has  emphasized  the 


great  practical  advantage  of  the  Ideal 
insulated  jacket,  which  retains  the  heat  and 
contributes  to  the  remarkable  efficiency 
of  this  heating  boiler. 

Investigate  the  claims  of  the  Ideal 
Type  "A”  Heat  Machine.  The  record 
of  thousands  of  installations  is  convincing 
proof  of  its  superiority  and  incomparable 
economy.  It  is  good  judgment  to  specify 
and  use  the  IdealType' A’  Heat  Machine 
in  your  building  plans. 


Sales  Branches  in  all  Large  Cities 

Makers  of  the  world'famous  Ideal  Boilers  and  American  Radiators 
**Just  as  every  Attic  has  a  past,  so  every  Cellar  has  a  future" 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 
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EFFICIENT  HEATING 

demands  the  JENNINGS  PUMP 


Jennings  Hytor  Return  Line  Vacuum  Pump 

Size  A  Unit,  Automatic  Operation 
CHELTENHAM  SCHOOL 

Denver,  Colo. 

Capacity  8,000  sq.  ft.  direct  radiation.  This 
pump  exhausts  on  both  vacuum  and  heating 
system  and  returns  all  condensation  direct  to  the 
boiler.  Air  capacity  6  cubic  feet  per  minute  in 
addition  to  a  water  capacity  of  1 1  gallons  per 
minute.  The  motor  is  only  one  horse  power. 


The  Jennings  Pump  consists  of  two  independent  turbine  units,  an  air  pump  and  a  water  pump.  As 
each  material  is  handled  separately,  the  boiler  pressure  is  against  the  water  only.  The  air  and  vapor, 
approximately  four-fifths  of  the  volume  handled,  are  delivered  to  atmosphere  without  back  pressure. 
The  saving  in  horse  power  is  over  fifty  per  cent. 

Because  of  its  compact  design,  this  equipment  can  be  installed  in  less  than  one-third  the  space 
necessary  with  other  apparatus.  All  interior  parts  are  bronze,  supported  on  annular  ball  bearings  mounted 
outside  of  casing.  The  one  moving  element  revolves  without  contact. 

There  are  many  other  reasons  why  the  Jennings  is  being  installed  on  practically  all  of  the  big  jobs. 
Bulletin  No.  8  gives  them  in  detail.  Write  for  it. 

Nash  Engineering  Company 

SOUTH  NORWALK,  CONN.,  U.  S.  A. 

Please  mention  The  Heating  and  Ventii.ating  Magazine  when  you  write. 
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TRADE  iND  MISCELLANEOUS  NOTES 


Coming  Events. 

May  23-26,  1921 — Spring  meeting  of 
American  Society  of  Mechanical  Engi¬ 
neers,  in  Chicago,  Ill. 

May  30- June  2,  1921 — Thirty-second 
annual  convention  of  the  Heating  and 
Piping  Contractors’  National  Associa¬ 
tion,  in  Boston,  Mass.  Headquarters 
at  the  Hotel  Brunwsick,  Copley  Square. 

June  14-17,  1921  — Semi-annual  meet¬ 
ing  of  the  American  Society  of  Heating 
and  Ventilating  Engineers  in  Cleve¬ 
land,  O.  Headquarters  at  the  Hotel 
Winton. 

June  22-24,  1921 — Twelfth  annual 

convention  of  the  National  District 
Heating  Association,  at  Cedar  Point, 
O.  Headquarters  at  “The  Breakers.’’ 


Miscellaneous  Notes. 

Chicago,  Ill. — Plans  are  under  way, 
according  to  President  Charles  J.  Lehn 
of  the  Chief  Engineers’  Association  of 
Chicago,  for  establishing  block  unit 
heating  and  lighting  plants  in  the 
“loop”  district  of  Chicago,  with  a  view 
of  establishing  a  “smokeless  loop.” 


Such  units,  it  is  stated,  are  in  existence 
in  several  blocks  and  have  been  found 
practical  and  economical.  It  is  plan¬ 
ned  to  equip  all  of  the  plants  with  the 
latest  smoke-consuming  devices. 

Eastern  Supply  Association  will  hold 
its  regular  summer  meeting  in  Wash¬ 
ington,  D.  C.,  June  8,  at  the  New  Wil¬ 
lard  Hotel. 

Building  operations  in  March  as 
compiled  by  the  F.  W.  Dodge  Com¬ 
pany,  indicate  progress  toward  resump¬ 
tion  of  normal  activity.  Contracts 
awarded  during  March  in  the  25  north¬ 
eastern  States  amounted  to  $164,194,000, 
an  increase  of  63%  over  the  February 
figure.  The  increase  is  largely  due  to 
a  greatly  increased  number  of  small 
projects.  The  total  number  of  con¬ 
tracts  awarded  in  March  was  78% 
greater  than  in  the  preceding  month. 
A  comparison  of  this  year’s  activity 
with  that  of  last  year,  it  is  maintained, 
is  not  to  the  point.  At  this  time  last 
year  building  activity  was  approaching 
the  crest  of  a  wave,  while  now  it  is 
emerging  from  the  trough.  The  con¬ 
ditions  of  this  year,  it  is  claimed,  are 
more  nearly  like  those  of  1919.  Con¬ 


tracts  awarded  during  the  first  quar¬ 
ter  of  this  year  have  numbered  12,180 
and  have  amounted  to  $376,631,000. 
During  the  first  quarter  of  1919,  con¬ 
tracts  numbered  10,724,  amounting  to 
$274,562,000.  Residential  projects  took 
the  lead  in  March,  being  37%  of  the 
total.  Public  work  and  utilities  came 
to  21%,  business  buildings  to  14%, 
educational  buildings  to  11%  and  in¬ 
dustrial  buildings  to  7%  of  the  total. 
The  increase  in  operations  was  gen¬ 
eral  throughout  the  entire  section,  New 
England  reporting  an  increase  of  84%, 
New  York  State  and  northern  New 
Jersey,  40%;  middle  Atlantic  States, 
65%;  Pittsburgh  district,  87%;  central 
west,  49%;  and  northwest,  152%. 

Present  prices  for  heating  and  plumb¬ 
ing  materials  represent  a  reduction  of 
from  25%  to  50%  from  those  prevail¬ 
ing  during  part  of  1919  and  1920,  ac¬ 
cording  to  F.  D.  Keeler,  general  man¬ 
ager  of  the  Rockford  Brass  Works, 
Rockford,  Ill.  “The  consumer  or 
prospective  builder,”  (he  adds,  ‘'will 
have  to  pay  at  this  time  less  than 
two-thirds  of  the  average  prices  pre¬ 
vailing  during  1919  and  1920  for  the 


Uniblade 

Blowers 


are  rranufactnred  for  engine, 
also  pulley  and  motor  drive, 
'j  htse  blowers  are  especially 
adaptable  on  installatio  is 
where  quietness  is  essential. 
Motor  driven  units  are  easily 
installed,  due  to  the  fan  and 
motor  being  self-contained  as 
one  unit. 

These  units  can  be  furnished 
up  to  and  including  100-inch 
size. 


Write  for  catalog  and 
discounts 


An  installation  consisting  of  six  B.-T.  Uniblade  Motor  Driven  Blowers  in  the 
American  Sheet  &  Tin  Plate  Company’s  plant. 


MANUFACTURED  BY 

BATTERMAN-TRUITT  COMPANY 

730-38  W.  Monroe  St.,  Chicago,  Ill.  Brand 


General  Offices  and  Works 
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heating  and  plumbing  materials  re-  ceased  early  in  October,  but  that  agent  of  the  Long  Island  Railroad, 
quired.”  gradually  all  work  was  resumed  except  that  Long  Island  will  experience  the 

New  York — Opening  of  several  new  some  of  the  heating  and  plumbing  greatest  building  boom  in  its  history 
schools  in  Brooklyn  has  been  delayed  contracts,  the  validity  of  which  was  in  1921.  According  to  an  announce- 
by  the  failure  to  fulfill  sub-contracts,  questioned.  The  report  stated  that  the  ment  of  the  Builders’  Association  of 
some  of  them  involving  the  installa-  Board  of  Education  had  declined  to  Manhattan,  the  association  is  prepar- 
tion  of  heating  and  plumbing  equip-  cancel  the  heating  and  ventilating  con-  ing  to  build  thousands  of  house-keep- 
ments.  The  opening  of  Public  School  tracts  of  P.  S.  20,  29  and  182,  in  Brook-  ing  apartments  for  three  or  four  rooms 
29  is  delayed  by  the  non-release  of  lyn,  although  requested  to  do  so  by  each  in  Greater  New  York,  to  rent 
the  contracts  for  heating  and  ventilat-  the  Board  of  Estimate.  This  stand  for  $50.00  to  $60.00  per  month.  The 
ing  which  have  been  suspended  by  the  was  taken,  said  Mr.  Snyder,  because  one  factor  which  is  causing  hesitation 
city,  pending  an  investigation  of  con-  the  Board  of  Education  did  not  be-  is  money.  As  matters  are  at  present 
tractors’  affiliations  with  the  “Hettrick  lieve  that  the  evidence  warranted  such  mortgage  money  has  to  compete  with 
code.”  This  statement  was  made  in  action.  tax-exempt  securities  of  all  sorts.  In 

the  semi-annual  report  of  Superintend-  New  York — Recent  interesting  devel-  this  connection  it  is  announced  by  Dr. 
ent  of  School  Buildings  C.  B.  J.  Sny-  opments  in  the  building  situation  in  Royal  S.  Copeland,  health  commis- 
der.  Mr.  Snyder  pointed  out  that  the  New  York  include  the  prediction  of  sioner  of  New  York,  that  a  plan  has 
building  of  new  schools  had  practically  P.  H.  Woodward,  general  passenger  been  evolved  whereby  home  builders 
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T E  elected  years  ago 
T  ▼  builders 

^  of  the  best  radi- 

I  H  ator  valves  on  the  market. 

We  have  succeeded  in  our 
^§□1^  ambition.  If  any  man  de- 

sires  to  study  the  radiator 
valve  field — he  will  become 
convin'  ed  of  the  fact  that 
Dole  Radiator  Valves  doni- 
inate  their  market. 

A  VALVE  FOR  EVERY  SYSTEM 


This  strong,  hollow,  cop' 
per  ball  is  the  whole 
"wor\s”  of  a  Johns' 
Manville  RadiatorTrap. 


working  ri^hl 


The  Johns -Manville  Radiator  Trap, 
because  cf  the  simplicity  of  its  con¬ 
struction  and  the  continuous,  faithful 
manner  in  which  it  discharges  water  and 
air,  is  a  profitable  trap  to  install.  There 
are  no  adjustments  to  make — your  pay¬ 
ments  will  not  be  held  up  because  a  trap 
fails  to  work — it  can’t  help  working  right. 
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catalogue 
and  discounts 


DOLE  VALVE  CO.,  Chicago,  Ill 

1933  Corroll  St. 


The  Johns-Manville  Radiator  Trap 
How  it  works 

The  hollow,  copper  ball  floats  inside  the  trap, 
held  against  and  closing  the  discharge  orifice  by 
unbalanced  pressure.  When  water  enters  the 
trap,  the  ball  rolls  up,  uncovering  the  discharge 
orifice  through  which  the  water  and  air  flow  out 
of  the  trap.  When  the  water  level  is  lowered 
the  ball  rolls  over  and  closes  the  discharge  orifice 
preventing  the  loss  of  steam. 


?^TRADE^ 

JENKINS 

>S.MARK  > 


Jenkins  Brass 
Gate  Valves 

(Standard  Pattern) 

Fig.  370  is  designed 
for  1 25  pounds  work¬ 
ing  steam  pressure  or 
175  pounds  working 
water  pressure,  and 
can  be  repacked 
when  wide  open 
under  pressure. 

Equipped  with  non¬ 
heat  hand  wheels;  or 
can  be  furnished  with 
brass  wheels,  finished 
or  plated,  or  special 
finish  according  to 
requirements. 

JENKINS  BROS. 

New  York  Philadelphia  Chicago  Boston 
Montreal  London  Havana 

FACTORIES;  Bridgeport,  Conn,; 

Elizabeth,  N,  J,;  Morureal,  Can.  2268-J 


JOHNS-MANVILLE 

INCORPORATED 

Madison  Ave.,at  41st  St.,  New  York  City 
Branches  in  63  Large  Cities 
For  Canada  : 

CANADIAN  JOHNS-MANVILLE  CO..  Ud.  L 
Toronto  \ 


Sectional 
view  of 
Figure  370 


Asbestos 


and  ita  allied  products 

INSULATION 

L  BRAKE  UNINCS  j 
9k  ROOFINGS 

\  PACKINGS 


Sold  at  supply  houses 
everywhere.  Look  for 
the  Diamond  Mark 
on  the  body. 
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will  be  able  to  place  a  large  part  of 
the  values  of  their  homes  on  mortgage. 
Certain  amendments  to  the  State  bank¬ 
ing  laws  are  being  advocated  which 
would  permit  75%  to  80%  of  the  value 
of  any  property  to  be  utilized  for 
building  purposes,  while  the  sanu’  per¬ 
centage  of  value  of  the  buildings  would 
be  available  in  loans  from  life  insur¬ 
ance  companies  and  building  and  loan 
associations.  It  was  stated  that  the 
Metropolitan  Life  Insurance  Company 
has  already  offered  to  loan  $10,000,000 
for  building  purposes  on  that  basis. 

Chicago,  Ill. — In  connection  with  the 
Federal  grand  jury  investigation  of 
building  conditions  in  Chicago,  evi¬ 
dence  has  been  brought  out  on  the 
subject  of  the  exclusion  of  “foreign 
made”  heating  plants  from  local  bunga¬ 
lows  and  houses.  The  exclusion,  it  i-> 
charged,  adds  materially  to  the  cost  of 
erecting  small  homes,  as  well  as  larger 
construction  projects.  It  is  alleged 
that  a  combination  exists  between  the 
local  master  steam  fitters’  association 
and  the  steam  fitters’  union  which  bars 
the  installation  of  certain  types  of 
steam  and  water  heating  boilers  for 
bungalows,  restricting  the  local  mai- 
ket  to  certain  “preferred”  makes  whicli 
sell  at  a  higher  price.  The  investiga¬ 
tion  is  part  of  a  federal  drive  into  the 
alleged  combines  which  are  said  to 
exist  in  the  heating,  plumbing  ami 
sheet  metal  sections  of  the  building  in¬ 
dustry.  In  addition  to  the  federal  in¬ 
vestigation,  the  State  legislature  has 
appointed  a  commission,  which  is 


known  as  the  Dailey  commission,  to 
probe  building  conditions.  More  than 
100  subpoenas  have  already  been  is¬ 
sued  covering  every  angle  of  building 
work.  The  evidence  obtained  so  far, 
it  is  stated,  is  shaping  itself  into  three 
broad  channels.  One  covers  individual 
extortions  and  “shakedowns”  on  build¬ 
ings  by  labor  leaders,  and  the  collec¬ 
tion  of  minor  forms  of  graft.  A  sec¬ 
ond  deals  with  cases  where  alleged 
criminal  combinations  bar  the  use  of 
outside  materials  by  local  construction 
projects  in  restraint  of  trade.  The 
third  deals  with  combinations  and 
price-fixing  rings  between  contractors, 
sub-contractors  and  local  labor  leaders. 
Every  effort,  it  is  announced,  will  be 
made  to  have  the  commission  made  a 
permanent  institution,  as  the  evidence 
already  obtained  is  so  great  that  the 
members  feel  it  wfill  be  impossible  to 
handle  it  properly  before  the  legisla¬ 
ture  adjourns  in  June. 

Dwight  P.  Robinson  &  Co.,  Inc., 
New  York,  has  appointed  Victor  T. 
Goggin  as  one  of  the  company’s  con¬ 
tracting  engineers.  Mr.  Goggin  was 
previously  New'  England  sales  manager 
of  Fred  T.  Ley  &  Co.,  Inc.,  of  Spring- 
field,  Boston  and  New  York. 

National  Foreign  Trade  Council 
will  hold  its  eighth  annual  convention 
in  Cleveland,  May  4-7.  Paramount 
questions  which  will  be  up  for  discus¬ 
sion  include  revision  of  the  tariff', 
financing  our  foreign  trade,  the  mer¬ 
chant  marine  and  the  double  taxation 
of  investments  made  abroad  by  Amer¬ 


icans  in  the  interest  of  foreign  trade 
extension. 

Illinois  Society  of  Architects  is 
authority  for  the  accompanying  inform¬ 
ation  on  the  changes  in  costs  of  the 
different  items  of  a  building  in  which 
comparison  is  made  of  two  sets  of  es¬ 
timates  that  were  submitted  by  con¬ 
tractors  on  the  same  building,  one  last 
year  and  one  since  January  15,  this 
year: 

Cost  of  building,  1920  and  1921. 

Project  No,  1:  An  18-Apartment 
Building 


May  20,  Jan.  10,  Per  cent 
1920  1921  change 

Masonry  .  $44,300  $40,220  —  9.2 

Carpentry  .  74,000  55,700  — 24.7 

Concrete  .  5,200  4,650  — 10.6 

Stone  .  5,578  6  200  -f-ll..! 

Plumbing  .  28.100  25  870  —  7.o 

Heating  .  11,250  10.600  —  5.8 

Plectri  •  4.525  4,300  —  5.0 

Plastering  .  22,200  17,400  — 21.6 

Steel  .  4,629  4.109  —11.3 

She-t  Metal  .  2,890  2  960  -j-  2  3 

Painting  .  14.920  12,300  — 17.5 

Glass  .  2  113  2  200  -f  4.1 

Tile  .  5,843  5,700  —  2.4 

Total  . $225,548  $102,209  —14.8 


Project  No.  2;  Small  Manufacturing 
Plant 

July  19,  Jan.  19,  Per  cent 
1920  1921  decrea.-e 

Total  . $605,348  $551,282  —  8.9 

Project  No.  5:  A  High  Grade  Residence 

Ian.  &  I'el)  ,  Jan.  \  I'elt. 

1920  1921 

Total  .  $65,139  $63,16+  —  3.0 

Material  and  labor  for  each  brancli 
of  the  work  of  project  number  two. 


Distribution  of  Fresh  Air  in  Theatre,  School  and  Church 
Auditoriums  by  the  Use  of  ‘‘Camelback”  Air  Diffuser 


Will  appeal  to  every  Architect,  Heating 
and  Ventilating  Engineer  and  Contractor. 

Less  duct  work  required,  saving  a  great 
expense  in  masonry. 

Maximum  quantity  of  air  delivered  (84  sq.  in.) 


with  minimum  number  of  diffusers. 

Friction  loss  negligible. 

Admits  of  the  use  of  the  lowest  slung  chair  seat. 

Made  of  cast  iron — no  parts  removable.  It  is 
fool  proof.  A  new  and  proven  device. 


Blue  Prints  and  Prices  on  Request 
Knowles  Mushroom  Ventilator  Co.,  9  Church  Street,  New  York 
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Up-to-the-minute  con¬ 
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their  employees  is  the  first 
essential  to  good  produc¬ 
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Buffalo  Heating  &  Vent¬ 
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facturing  concerns. 
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are  given  in  percentages  of  the  total 
cost  of  the  structure  in  the  following 
table: 


Materials  Laber 

Items 

P.ct.ofto-  P.ct.ofto- 

Cost  tal  cost  Cost  tal  cost 


Concrete  Masonry  $56,254 

10.20  $43,986 

7.90 

Brick  Masonry  . 

.  41,150 

7.48 

32,130 

5.84 

Carpenter  Work. 
Kadial  Brick 

.  53,354 

9.70 

22,866 

4.15 

Chimney  . 

Wates  Tube 

3,566 

0.65 

2,304 

0.41 

Boilers  . 

Struc.  Steel  and 

, .  9,387 

1.70 

4,836 

0.88 

Misc.  Iron  ... 

.  13,440 

2.45 

12,300 

2.23 

Steel  Sash  . 

.  20,585 

3.77 

3,984 

0.72 

Fire  Doors,  etc.  . 

2,960 

0.53 

3,350 

0.61 

Cilazing  . 

.  13,525 

2.42 

8,456 

1.53 

Plastering  . 

3,471 

0.63 

4,243 

0.76 

Roofing  . 

.  12,090 

2.20 

4,310 

0.78 

Painting  . 

3,265 

0.59 

9,396 

1.71 

Heating  . 

.  47,700 

8.67 

13,300 

2.42 

Klectric  Wiring  . 

.  15,150 

2.74 

5,856 

1.07 

Sprinklers  . 

.  19,675 

3.57 

12,440 

2.26 

(•ravity  Tank  ... 
Plumbing  and 

4,847 

0.88 

1,450 

0.26 

Drainage  . 

.  13,112 

2.38 

6,164 

1.12 

Miscellaneous 

.  15,484 

2.83 

10,894 

1.96 

Total  . 

.$349,015 

63.39 

202,265 

36.61 

Phoenjx  Association,  No.  24,  N.  A. 
S.  E.  of  New  York,  is  giving  an  illus¬ 
trated  lecture  on  “Prevention  of  Cor¬ 
rosion  in  Iron  and  Steel  Pipe,”  by  A. 

B.  Christen,  of  the  Anti-Corrosion 
Engineering  Company,  assisted  by  N. 

C.  Nicol,  of  the  National  Tube  Com¬ 
pany. 

Cleveland,  O. — President  Walter  Klie 
of  the  Heating  and  Piping  Contractors’ 
Cleveland  Association  has  been  elected 
president  of  the  National  Association 
of  Building  Trades  Employers.  Mr. 
Klie  was  formerly  president  of  the 
Building  Trades  Employers’  Associa¬ 


tion  of  Cleveland,  He  is  a  member 
of  the  Committee  on  Trade  Relations 
of  the  Heating  and  Piping  Contractors’ 
National  Association. 

Heating  and  Piping  Contractors’ 
New  York  City  Association  elected 
the  following  officers  at  its  recent 
annual  meeting:  President,  Charles 
Schneider;  vice-president,  Charles  G. 
Witherspoon;  treasurer,  John  T.  Dyas. 
Directors:  above-named  officers  and 
William  D.  Emery  and  George  M. 
Scott. 

Coon-DeVisser  Co.,  contracting  sales 
engineers,  Detroit,  Mich.,  announce  the 
removal  of  its  offices  to  1772  West 
Lafayette  Boulevard.  As  during  the 
past  11  years  and  more,  the  firm  will 
continue  to  handle  mechanical  equip¬ 
ment,  including  Taylor  stokers,  Ball 
engines,  Ashton  valves,  Buffalo  fans 
and  pumps.  Carrier  air  washers,  cool¬ 
ing  towers,  Hoppes  heaters  and  meters, 
Illinois  vacuum  heating  systems  and 
steam  specialties,  Kewanee  boilers,  Pat- 
terson-Kelley  closed  heaters,  Tycos  re¬ 
cording  thermometers,  etc.  In  addi¬ 
tion  the  company  has  opened  a  sup¬ 
ply  department  which  will  be  stocked 
with  a  supply  of  Jenkins  valves,  Jen- 
arco  packings  and  Illinois  steam  spec¬ 
ialties.  The  firm  has  also  organized  a 
Taylor  stoker  service  station  which 
will  supply  parts  for  the  State  of  Michi¬ 
gan  and  all  territory  west  of  Detroit. 
The  officers  are:  President,  Thurlow 
E.  Coon;  vice-president  and  treasurer, 
J.  H.  DeVisser;  vice-president  and 


manager  of  engine,  pump  and  heater 
department,  H.  P.  Wilder;  vice-presi¬ 
dent  and  manager  of  heating  and  ven¬ 
tilating  department,  H.  H.  Hughson; 
vice-president  and  manager  of  fuel¬ 
saving  apparatus  department,  A.  W. 
Conklin;  secretary  and  assistant  treas¬ 
urer  and  manager  of  supply  depart¬ 
ment,  F.  H.  Field. 

E.  R.  Little  Co.,  Inc.,  designing  and 
consulting  engineers,  Detroit,  Mich., 
announces  the  removal  of  its  offices 
to  1918-1920  Ford  Building. 

Engineering  Business  Exchange, 
New  York,  announces  the  opening  of 
a  southeastern  branch  in  the  McLach- 
len  Building,  Washington,  D.  C.,  with 
Marshall  I.  Leighton,  consulting  engi¬ 
neer,  as  director.  During  the  past 
three  years  Mr.  Leighton  has  acted  as 
chairman  of  the  National  Service  Com¬ 
mittee  of  the  Engineering  Council  and 
has  taken  a  prominent  part  in  advocat¬ 
ing  the  establishment  of  a  Federal 
Department  of  Public  Works.  He  is 
a  graduate  of  the  Massachusetts  In¬ 
stitute  of  Technology.  Associated  with 
Mr.  Leighton  will  be  A.  C.  Oliphant, 
who  was  also  active  in  the  work  of 
the  Engineering  Council. 

Bureau  of  Mines  announces  that  two 
new  educational  motion  picture  films 
are  ready  for  distribution.  One  film, 
entitled  “A  Dollar  Saved  is  a  Dollar 
Earned,”  was  produced  in  co-opera¬ 
tion  with  the  National  Association  of 
Pipe  Covering  Industries.  The  film 
shows  the  advantages  and  ecenomy 
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Sirocco”  Air-Conditioning  Apparatus  installed  in  the  factories  of  the  Export  Leaf  Tobacco  Co.,  Richmond,  Va 

McNickle  &  McMahon  Co.,  Richmond,  Va.,  Healing  and  Ventilating  Engineers 


Dry  air  and  dust  are  the  enemies  of  tobacco  workers.  Dry  air  means  dry 
tobacco  w  ith  the  resultant  w  aste  caused  by  breakage  of  brittle  leaves.  Dust  means 
unhealthy  workers  because  lungs  become  poisoned  when  breathing  tobacco  dust 
hours  at  a  time,  day  in  and  day  out. 


Air  Conditioning  Apparatus  has  changed  this  in  many  tobacco  plants.  Take  tlie 
Export  Leaf  Tobacco  Co.,  Richmond,  Va.,  as  an  example.  In  this  factory  Sirocco 
Air  Conditioning  Equipment  washes,  purifies,  cools  and  humidifies  the  air.  It 
makes  the  tobacco  just  right  for  handling. 

While  the  above  applies  to  the  tobacco  factory.  Sirocco  equipment  is  in  use  in 
thousands  of  industries  of  various  sizes  and  kinds  for  heating,  ventilating  and  air 
conditioning. 

Our  sales  engineers  are  at  your  service  on  any  work  where  Sirocco  is  being 
considered. 


AMERICAN  BLOWER  COMPANY 

DETROIT,  MICHIGAN 
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that  result  when  pipes  and  boilers  are 
properly  insulated  and  the  radiation 
losses  are  thus  overcome.  The  other 
picture  is  entitled,  “The  Story  of  Ingot 
Iron.”  Requests  for  the  loan  of  these 
films  should  be  addressed  to  the  Bur¬ 
eau  of  Mines,  4800  Forbes,  St.,  Pitts¬ 
burgh,  Pa. 

New  York — In  connection  with  the 
convictions  in  the  plumbing  industry 
growing  out  of  the  Lockwood  legis¬ 
lative  investigation,  the  largest  fine 
imposed  on  any  member  of  the  Het- 
trick  group  was  that  charged  to  the 
VV.  G.  Cornell  Company,  Inc.,  one  of 
the  52  firms  that  w^ere  indicted.  This 
firm  was  one  of  the  38  which  pleaded 
guilty.  It  was  fined  $10,000.  Edward 
L.  Slosson,  its  vice-president,  who  al¬ 
so  was  indicted  and  pleaded  guilty,  was 
sentenced  to  serve  ten  days  in  the  City 
Prison.  Before  sentence  was  imposed 
upon  him,  however,  Mr.  Slosson  took 
the  stand  and  denied  that  he  or  his 
company  had  entered  into  any  agree¬ 
ment  with  Hettrick  or  the  Hettrick 
group  to  restrain  competition.  Other 
sentences  imposed  at  the  same  time 
were  two  months  in  the  Tombs  for 
John  L.  Knight,  president  of  the  local 
master  plumbers’  association,  and  three 
months  in  the  same  prison  for  Charles 
A.  Murphy,  of  Wells  &  Newton.  The 
firm  of  Wells  &  Newton  was  also  fined 

$5,000. 

Washington,  D.  C. — According  to 
the  report  of  the  Senate  select  com¬ 
mittee  on  reconstruction  and  produc¬ 


tion,  there  is  a  shortage  of  1,000,000 
homes  in  the  United  States,  and  the 
scarcity  is  growing  daily.  The  short¬ 
age  is  also  nation-wide.  No  attempt  is 
made  to  name  the  exact  sum  of  money 
that  will  be  required  to  bring  about 
complete  reconstruction,  but  need  for 
approximately  $15,000,000,000  is  shown. 
Of  this  amount,  5,000,000,000  is  needed 
for  houses. 

The  remedies,  according  to  Senator 
Calder’s  report,  are  better  transporta¬ 
tion,  abundance  of  fuel,  credit  for  loans 
and  full  information  on  the  best  method 
of  construction. 

To  bring  these  remedies  into  opera¬ 
tion,  ten  legislative  measures  are  rec¬ 
ommended.  One  is  the  coal  bill,  which 
failed  to  pass  last  session.  Other  meas¬ 
ures  are: 

A  bill  to  establish  in  the  Department 
of  Commerce  a  division  for  the  gather¬ 
ing  and  dissemination  of  information 
as  to  the  best  construction  practices 
and  methods,  technical  and  cost  data 
and  matters  relating  to  city  planning, 
etc.,  to  encourage  standardization  and 
improved  building  practices  through¬ 
out  the  country. 

A  bill  to  provide  for  the  gathering 
and  publication  by  existing  govern¬ 
mental  agencies  of  current  facts  as  to 
production,  distribution,  available  sup¬ 
plies,  standards  of  quality,  costs  and 
realization  of  coal. 

An  amendment  to  the  transportation 
act  directing  the  Interstate  Commerce 
Commission  not  to  declare,  without 


hearings,  an  emergency  which  will  give 
preference  of  priority  in  transporta¬ 
tion. 

An  amendment  to  the  Federal  Re¬ 
serve  act  to  permit  the  Federal  Re¬ 
serve  Board  to  direct  the  use  of  sav¬ 
ings  and  time  deposits  of  national 
banks  for  long-time  loans,  “thus  giving 
^uch  deposits  greater  security  and  sup¬ 
plying  a  source  of  long-term  money  for 
home  building.” 

A  home  loan  bank  bill  to.  provide  for 
district  home  loan  banks  which  may 
sell,  under  Federal  supervision,  bonds 
secured  by  the  aggregate  loans  depos¬ 
ited  by  the  member  banks. 

An  amendment  to  the  revenue  act  of 
1918,  limited  to  five  years,  to  exempt 
from  excess  profits  and  income  taxes 
the  profits  on  the  sales  of  dwelling 
houses  where  such  profits,  -plus  an 
equal  amount,  are  reinvested  in  dwell¬ 
ing  house  construction. 

An  amendment  to  the  revenue  act  to 
exempt  from  taxation  interest  on  loans 
up  to  $40,000  on  improved  real  estate 
used  for  dwelling  purposes,  when  such 
loans  are  held  by  an  individual. 

An  amendment  to  the  revenue  act 
limiting  the  taxation  of  profits  from 
the  sale  of  capital  assets  by  provid¬ 
ing  for  their  taxation  as  of  the  years  of 
accrual  rather  than  as  the  year  of 
their  sale. 

An  amendment  to  the  revenue  act  to 
limit  the  surtax  upon  saved  income  to 
an  amount  not  in  excess  of  20%  of 
such  income. 
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Ttiis  unit  coinliines  the  latest  development  in  fan  design. — The 
Wing-Scruplex  Fan — with  a  housing  of  eonvenieiit  form,  in  whieii 
the  motor  is  easily  aecessihle  on  the  outside,  clear  of  tlie  path  of 
the  air  being  handled,  where  it  will  Keep  clean  and  cool.  All 
wtirking  jiarts  are  entirely  protwted  against  injurioi.s  act. on  of  air 
or  gases  handled. 


It  economizes  in: 

Space,  hecaiise  it  is  installed  as  an  eHiow  in  run  of  duct: 

Cost  of  installation,  liecause  its  cost  is  low  and  retpiires  no 
hei.vy,  expensiv'e  foundations: 

Cost  of  Operation  and  Up-keep — perhaps  more  important  than 
any  other  item  of  economy,  because  it  is  continuous. 
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AUDITORIUM  COMFORT 

The  final  test  of  an  auditorium  is  based  on  two  practical  considerations, — 
acoustics  and  ventilation.  An  error  in  these  details  will  seriously  impair  a 
building  of  otherwise  perfect  design;  th  ir  proper  handling  insures  comfort  to 
audience  or  congregation.  There  is  a  definite  relation  between  the  sciences  of 
ventilation  and  sound  transmission,  and  the  experience  of  the  Sturtevant  engineers 
in  many  such  problems  is  at  the  disposal  of  architects.  Early  consideration  of 
heating  and  ventilating  is  of  great  importance  to  successful  auditorium  design. 
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ATLANTA,  GA. 
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BOSTON,  MASS. 

555  Mass.  Tnist  Bldg. 
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The  First  Church  of  Christ,  Scientist,  at  Rochester,  N.  Y.,  illustrated  above,  was 
designed  by  Gordon  &  Madden  and  Wm.  G.  Kaelber,  Architects,  A.  S.  Crocker, 
Consulting  Engineer.  Heating  and  ventilating  are  supplied  by 

STURTEVANT  EQUIPMENT 
B.  F.  vSTURTEVANT  COMPANY 

HYDE  PARK,  BOSTON,  MASS. 
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An  amendment  to  the  postal  savings 
law  increasing  the  limitation  on  de¬ 
posits  as  to  amount  and  time  and  au¬ 
thorizing  the  rate  of  interest  to  be 
changed  from  time  to  time  and  provid¬ 
ing  for  compensation  of  postmasters 
for  the  extra  duties. 

The  report  recognizes  the  present 
system  of  taxation  as  an  important 
factor,  but  takes  a'  firm  stand  against 
national,  state  or  local  governments  at¬ 
tempting  to  relieve  the  housing  situa¬ 
tion  by  granting  subsidies  or  by  the 
erection  of  structures  at  government 
•expense. 

The  proposal  to  establish  a  Federal 
housing  division  somewhere  in  the  gov¬ 
ernment  which  could  be  a  clearing 
house  for  information  as  to  construc¬ 
tion,  costs,  city  planning,  and  other 
liousing  facts,  with  a  view  to  standard¬ 
ization  of  building  codes  and  parts, 
has  the  earnest  support  of  Secretary 
of  Commerce  Hoover. 

Pease  Laboratories,  Inc.,  39  West 
38th  St.,  New  York,  announce  that 
Dwight  Tenney,  chief  engineer  of  the 
Franklin  Baker  Company  and  prior  to 
that  connected  with  the  engineering 
staff  of  the  National  Biscuit  Company, 
has  become  associated  with  them  as 
head  of  the  newly-organized  Depart¬ 
ment  of  Engineering.  He  will  con¬ 
tinue  his  connection  with  the  former 
company  as  consulting  engineer,  hav¬ 
ing  charge  of  all  technical  develop¬ 
ment  work. 


Bulletin  of  the  Associated  General 
Contractors  for  March,  1921,  reports 
that  “readjustment  of  wages  in  the 
building  trades,  which  is  widely  rec¬ 
ognized  as  a  necessary  step  in  effect¬ 
ing  a  return  to  healthy  building  activ¬ 
ity,  is  now  proceeding  in  numerous 
sections  of  the  country.  Reports  re¬ 
ceived  from  75  cities  indicate  that  new 
agreements  to  be  concluded  shortly 
will  provide  for  lower  wage  scales,  and 
that  before  building  can  materially 
speed  up,  long-running  agreements 
must  also  undergo  a  revision  down¬ 
ward.”  In  St.  Louis  and  Chicago  a 
clause  has  been  inserted  in  new  wage 
agreements  providing  that  jurisdiction¬ 
al  disputes  shall  be  settled  in  accord 
with  the  awards  of  the  National  Board 
for  Jurisdictional  Awards  in  the  Build¬ 
ing  Industry. 

National  Association  of  Master 
Plumbers  will  hold  its  39th  annual  con¬ 
vention  in  New  Orleans,  La.,  June  7-9, 
1921. 

Building  Age,  which  was  published 
for  many  years  as  a  sister  publication 
of  the  Metal  Worker,  has  passed  into 
the  hands  of  Frank  Meyers,  until  re¬ 
cently  eastern  manager  for  the  Edwin 
A.  Scott  Publishing  Co.,  New  York. 
Mr.  Meyers  has  also  purchased  Motor¬ 
cycle  and  Bicycle  Illustrated  and  is 
organizing  a  new’  company  to  continue 
the  publication  of  these  tw’o  papers. 

New  York — ^A  movement  to  stand¬ 
ardize  some  method  of  selecting  men 


and  women  with  a  view  of  placing  the 
right  person  in  a  given  job  has  been 
started  in  New  York.  Every  employer 
who  has  ever  pondered  the  problems 
of  “hiring  and  firing”  will  probably 
follow  with  keen  interest  the  develop¬ 
ment  of  this  idea  which  was  discussed 
at  a  luncheon  given  by  George  King- 
don  Parsons,  president  of  the  G.  K. 
Parsons  Corporation,  of  New  York. 
As  a  result  of  the  conference  a  com¬ 
mittee  was  formed  consisting  of  Win¬ 
slow  Russell,  vice-president  and  agency 
manager  of  the  Phoenix  Mutual  Life 
Insurance  Company  of  Hartford;  Fow¬ 
ler  Manning,  sales  manager  for  the 
Diamond  Match  Company;  G.  M. 
Lovelace,  director  of  the  School  of 
Life  Insurance  Salesmanship  of  the 
Carnegie  Institute  of  Technology  of 
Pittsburgh;  and  Mr.  Parsons,  to  com¬ 
municate  with  the  Personnel  Research 
Federation  and  any  other  organiza¬ 
tions  interested  in  this  work  and  thus 
begin  to  collect  the  information  neces¬ 
sary  for  an  evaluation  of  methods  of 
choosing  men. 


Manufacturers’  Notes. 

Peerless  Unit  Ventilation  Co.,  New 

York,  manufacturer  of  the  Peerless 
Unit  ventilator  for  schools  and  other 
buildings,  has  moved  to  new  quarters 
at  437  West  16th  Street. 

American  Thermostatic  Co.,  Char¬ 
lotte,  N.  C.,  has  made  arrangements  to 
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Altman  Department  Store,  New  York 


Kijui itpetl  throughout  with  hdltcrirs  of  nxxurhusrtts  Fans 


Massachusetts 

Modified  “Squirrel  Cage”  Fans 


possess  the  distinct  and  unusual  advantage  of ‘‘great  capacity  in  small  space,” 
and  this  great  capacity  is  obtained,  not  at  a  sacrifice  of  efficiency,  but  at 
higher  efficiency  than  is  possible  with  older  forms  of  fans.  For  a  given  volume, 
it  is  smaller,  cheaper  in  first  cost  and  in  cost  of  operation.  The  smaller  wheel 
is  driven  at  a  higher  rotative  s[)eed  than  w  as  economical  w  ith  the  old  paddle- 
wheel  type;  the  smaller  wheel  at  a  higher  speed  means  smaller  motor  and 
engines  when  direct  connected,  and  these  are  also  cheaper  in  first  cost  and 
operation. 
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establish  a  plant  in  Charlotte  for  the 
nuiinuaciure  of  tlurmostats  and  other 
heating  devices  which  will  be  produced 
by  the  company.  President,  C.  L. 
hrookshire. 

Kennedy  Co.,  Cleveland,  O.,  has  ap¬ 
pointed  J.  H.  Bacon  as  manager  of 
its  heating  department.  Mr.  Bacon 
was  formerly  with  the  Mouat-Squire.s 
Co.,  of  Cleveland. 

Spang-Chalfant  Co.,  Pittsburgh,  Pa., 
has  appointed  Francis  W  orcester  to  a 
position  in  the  company’s  sales  depart¬ 
ment.  Mr.  Worcester  was  previously 
western  sales  manager  of  the  Walworth 
Mfg.  Co.,  of  Boston.  For  a  number  of 
years  beiore  that  he  was  attached  to 
the  Chicago  district  sales  office  of  the 
National  Tube  Company. 

Hoffman  Specialty  Co.,  manufacturer 
of  the  Hoffman  siphon  air  valves, 
Hoffman  return  line  air  valves  and 
other  heating  specialties,  has  removed 
its  headquarters  to  Waterbury,  Conn. 
The  company  is  temporarily  located  at 
29  Field  Street,  but  will  shortly  oc¬ 
cupy  a  portion  of  the  new  bank  build¬ 
ing  now  under  construction  in  Water¬ 
bury.  The  company  maintains  a  re¬ 
search  laboratory  in  the  plant  of  the 
Scovill  Mfg.  Co.,  in  Waterbury,  where 
all  its  products  are  manufactured.  The 
New  York  office  will  be  continued  as 
a  district  sales  office  under  the  man¬ 
agement  of  James  K.  Peacock. 

Minneapolis  Heat  Regulator  Co., 
Minneapolis,  Minn.,  has  opened  a 
branch  office  in  Philadelphia  to  sejpve 
the  middle  Atlantic  States.  The  new 


office  is  located  at  323  Bulletin  Build¬ 
ing,  and  is  under  the  management  of 
Arnold  Michelson. 

Fisher  Governor  Co.,  Marshalltown, 
la.,  manufacturer  of  power  plant  spec¬ 
ialties,  has  appointed  the  Schefifler- 
Gross  Co.,  Drexel  Building,  Philadel¬ 
phia,  as  its  district  'representatives. 
The  company  will  carry  in  Philadel¬ 
phia  a  stock  of  pump  governors,  pres¬ 
sure  reducing  valves,  pressure  regulat¬ 
ors,  steam  traps  and  other  Fisher  spec¬ 
ialties.  The  Sheffler-Gross  Company 
will  supplement  the  sale  of  this  equip¬ 
ment  with  engineering  service. 

American  Radiator  Co.,  Chicago,  Ill., 
has  declared  a  quarterly  dividend  of 
1%  on  its  common  stock,  payable  June 
30,  and  1J4%  on  its  preferred  stock, 
payable  May  16. 

Worthington  Pump  &  Machinery 
Corporation,  New  York,  has  purchased 
the  holdings  of  the  W^ar  Department 
at  its  plant  in  Hazleton,  Pa.,  at  a  cost 
of  about  $4,000,000.  The  purchase  gives 
the  company  complete  control  of  the 
plant.  It  is  planned  to  start  manu¬ 
facturing  operations  at  an  early  date, 
the  plant  having  been  idle  for  sev¬ 
eral  months. 

A.  Harvey’s  Sons  Mfg.  Co.,  Detroit, 
Mich.,  is  building  a  six-story  rein¬ 
forced  concrete  office  and  storage 
building  on  the  site  of  the  company’s 
present  quarters  at  W'oodbridge  and 
First  Streets.  The  building  will  con¬ 
nect  with  a  six-story  branch  building, 
4.i  X  70  ft.,  already  erected.  The  size 
of  the  new  building  will  be  lO.S  x  8.^ 


ft.  The  old  quarters  were  one  of  the 
city’s  landmarks,  having  been  occu¬ 
pied  by  the  company  since  1855. 

Hersh  Bros.  Co.,  Allentowm,  Pa., 
manufacturers  of  Lehigh  fans  and  al¬ 
lied  products,  announces  the  opening 
of  a  New  York  office  at  523  Singer 
Building,  under  the  management  of 
F.  M.  Brissell. 

Yeomans  Bros.  Co.,  Chicago,  Ill., 
announces  that  in  keeping  with  the  gen¬ 
eral  trend  of  prices,  it  has  made  a  de¬ 
cided  reduction  in  the  prices  of  its 
products,  which  include  sewage  in¬ 
jectors  and  pumping  machinery,  the 
Shone  pneumatic  sewage  ejecior,  elec¬ 
trically-operated  centrifugal  sewage 
ejectors,  automatic  electric  bilge  pumps, 
condensation  return  pumps  and  hori¬ 
zontal  centrifugal  pumps  for  all  pur¬ 
poses. 

Vapor  Heating  Co.,  York,  Pa.,  an¬ 
nounces  the  election  as  president  of 
the  company  of  Charles  E.  Scott,  vice- 
president  and  manager  of  the  New 
York  office,  filling  the  vacanacy  caused 
by  the  death  of  A.  P.  Broomell,  iiresi- 
dent.  J.  W.  Glassney,  of  Philadelphia, 
has  been  elected  vice-president  and  will 
have  the  management  of  the  Philadel¬ 
phia  office.  William  H.  Roller  will  re¬ 
main  as  secretary  and  treasurer.  P. 
E.  Sowers,  who  had  charge  of  the  en¬ 
gineering  department  of  the  New  York 
office,  will  have  charge  of  sales  and 
engineering  in  that  territory.  The  new 
president.  Mr,  Scott,  has  been  con¬ 
nected  with  the  \'apor  Heating  Com- 
n'  uy  for  a  period  of  15  years.  He  will 


BLOWER  COMPANY 


Announce  a  further  outlet  for  their  products.  We 
manufacture  fans  and  blowers  for 

The  Colby-Merrill  Company 

Cleveland  Columbus  Toledo 

in  whose  name  our  product  is  marketed  to  the 
Heating  and  Ventilating  trade  in  OHIO. 


SERVICE 


ENGINEERING 


Write  Our  Nearest  Office. 


S/LES 


BUCKEYE  BLOWER  Co. 

COLUMBUS,  OHIO 

ATLANTA— CHICAGO— CLEVELAND 
PITTSBURG— TOLEDO 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 


THE  IIEATIXC  AXD  rEXTILATlXa  MAGAZlNh 


INDUSTRIAL  PLANT 


WESTINGHOUSC 
^  ELECTRIC 


Westinghouse  engineers  have  specialize  i  in  the  design  of  high 
grade  equipment  for  ventilating  work 

Motors  and  controllers  have  been  designed  for  ventilating 
service  in  factory,  home  or  school. 

Big  hotels,  such  as  the  Pennsylvania,  in  New  York,  and  many 
factories  and  schools  all  over  the  country,  are  using  this  equip¬ 
ment  and  running  it  continuously  day  and  night  with  practically 
no  care  or  attention. 

Ask  for  our  Bulletin  No.  7193,  describing  in  detail  ventilating 
equipment  for  every  application. 


Westinghouse  Electric  &  Mfg.  Co. 
East  Pittsburgh,  Pa. 

Offices  in  all  large  American  cities 


Please  mention  The  Heating  and  Ventilating  Magazine  when  xon  write. 


80 


THE  HEATING  AND  VENTILATING  MAGAZINE 


May,  1921 


divide  his  time  between  the  New  York 
office  and  the  main  office  in  York. 


New  Incorporations 

Fuel  Oil  Corporation,  Brooklyn,  N. 
Y.,  capital  $2,000,000,  to  manufacture 
oil-burning  devices,  equipment,  etc. 
Incorporators:  John  J.  Dobson  and 
others. 

Haberstock  Plumbing  and  Heating 
Co.,  Fort  Wayne,  capital  $10,000,  to 
install  heating  plants,  electrical  appar¬ 
atus,  etc.  Directors:  Anton  Haber¬ 
stock,  T.  J.  Kucher  and  Matilda  Hab¬ 
erstock. 

Cunningham  &  Dewyea,  Portland, 
Me.,  capital  $10,000,  to  conduct  a  heat¬ 
ing  and  plumbing  business.  President, 
Krnost  X.  Dewyea,  South  Portland; 
treasurer,  Krnest  N.  Cunningham, 
Portland. 

Newark  Thermostat  Co.,  Inc.,  New¬ 
ark,  N.  J.,  capital  $100,000,  to  manu¬ 
facture  mechanical  and  electrical  de¬ 
vices. 


New  Firms  and  Business  Changes 

Harry  B.  Perrigo,  Inc.,  is  the  title 
of  a  new  heating  and  plumbing  sup¬ 
ply  firm  in  New  Haven,  Conn.,  which 
has  been  formed  by  Harry  B.  Perrigo, 
for  30  years  connected  with  C.  S.  Mer- 
sick  &  Co.,  of  New  Haven.  The  new 
company  has  acquired  a  building  at 
Railroad  Avenue  and  New  Street,  with 
12,800  sq.  ft.  of  floor  space.  The  of¬ 
ficers  are:  President  and  treasurer, 
Harry  B.  Perrigo;  first  vice-president. 


W.  L.  Harlow;  second  vice-president, 
Wilton  M.  Grant;  secretary,  Edmund 
A,  Burwell;  assistant  secretary,  Sher- 
win  T.  Haskell. 

Grieg-Van  Nattan  Hardware,  Plumb¬ 
ing  &  Heating  Co.,  Springfield,  Ill.,  is 
the  new  name  of  the  Grieg- Westman 
Hardware.  Plumbing  &  Heating  Com¬ 
pany  of  that  place.  The  president  of 
the  company  is  D.  E.  Grieg  and  the 
secretary,  J.  A.  Van  Nattan. 

American  Plumbing  &  Steam  Sup¬ 
ply  Co.,  Tacoma,  Wash.,  has  purchased 
the  business  of  the  Walsh  &  Gardner 
Co.,  of  the  same  city,  the  purchase 
price  being  given  as  over  $300,000. 
The  consolidation  of  these  two  con¬ 
cerns  gives  Tacoma  one  of  the  largest 
heating  and  plumbing  supply  houses 
in  the  Northwest.  The  four-story 
building  occupied  by  the  Walsh  & 
Gardner  Co.,  will  continue  under  the 
ownership  of  Mr.  Walsh,  being  leased 
to  the  American  Plumbing  &  Steam 
Supply  Co.  The  officers  of  the  com¬ 
pany  are:  President,  Joseph  L.  Long; 
vice-president,  Martin  A.  Norman;  sec¬ 
retary-treasurer,  John  W.  Horejs. 


New  Home  of  L.  J.  Wing  Mfg. 

Company 

This  month  marks  an  important  step 
in  the  progress  of  the  L.  J.  Wing  Mfg. 
Company  in  the  removal  of  the  Com¬ 
pany’s  present  quarters  in  New  York, 
where  they  have  been  located  for  a 
good  many  years,  to  a  new  building 
just  completed  for  the  company  in  New¬ 


ark,  N.  J.,  on  Victoria  Street,  near 
Frelinghuysen  Avenue  (Lincoln  Park¬ 
way).  The  new  building  has  been  de¬ 
signed  as  a  model  plant  in  every  re¬ 
spect  and  will  house  the  company’s 
general  offices  and  factory,  affording 
50%  more  floor  area  and  ample  ground 
space  surrounding  the  building  for 
storage  purposes  and  future  expansion. 
The  new  Wing  home  is  directly  served 
by  six  trunk  line  railways  by  a  private 
siding  directly  on  the  company’s  own 
property.  This,  it  is  stated,  will 
shorten  delivery  dates  by  from  two  to 
three  days. 

Several  times  in  its  history,  the  L. 
J  Wing  Mfg.  Company  has  outgrown 
its  quarters.  W’hile  the  company  still 
manufacturers  the  original  Wing  disc 
fan,  the  popularity  of  its  new  products 
is  no  doubt  largely  responsible  for  its 
rapid  grow'th.  Within  the  past  few 
years  the  company  has  brought  out  the 
Wing-Scruplex  fan,  the  Wing-Scru- 
plex  exhauster,  the  Wing-Scruplex  unit 
heater  and  the  Wing  turbine  blower. 

It  will  be  of  interest  to  know  that 
in  the  design  of  the  Wing-Scruplex 
fan,  advantage  was  taken  of  the  ex¬ 
haustive  experimental  work  carried  on 
during  recent  years  to  determine  the 
most  efficient  propeller  for  airplanes. 
The  fact  that  the  latest  types  of  air¬ 
plane  propeller  blades  so  closely  re¬ 
semble  those  used  in  the  Wing-Scru¬ 
plex  fan  is  considered  a  substantiation 
of  the  results  of  the  company’s  own  ex¬ 
perimental  work.  The  Wing-Scruplex 
exhauster,  which  has  more  recently 


UhicH 

NEW  YORK  OFFICE 

The  rapid  growth  of  the  sales  of  Lehigh  Fans  and  allied  products  has 
necessitated  the  opening  of  a  sales  office  in  New  York  City. 

This  office,  under  the  management  of  Mr.  F.  M.  Brissell,  is  located  at 
523  Singer  Building. 

The  careful  attention  to  detail  that  has  stamped  Lehigh  service  as 
something  distinctive  will  be  the  dominant  note  of  this — the  most 
recently  opened  sales  office. 

HERSH  BROTHERS  COMPANY 

655  MILL  STREET 

ALLENTOWN,  PENNA. 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 


THE  HEATING  AND  VENTILATING  MAGAZINE 


Efficiency-Comfort  -Health 


SYNTHETIC  AIR  CHART 


Test  of  a  poorly  ventilated  school  room. 
Chart  shows  final  percentage  of  75. 


All  depend  in  a  large 
measure  on  the  air  con¬ 
ditions  under  which  we 
live. 

It  is  a  serious  matter  to 
guess  about. 

A  Chari  Test  shows  at  a 
glance  what  the  air  condi¬ 
tions  are  and  how  they 
should  he  improved, 

^  75%  Which  is  Yours?  95% 

E.  Vernon  Hill  Co. 

Aerologists 

Specialists  in  Testing,  Ventilating, 
Air  Conditioning,  Humidifying, 
Drying  Equipment,  etc. 
Manufacturers  of 
Special  Air  Testing  Instruments 

117  N.  Dearborn  St. 
CHICAGO 


SYNTHETIC  AIR  CHART 


Test  of  a  well  ventilated  factory. 
Chart  shows  a  final  percentage  of  95. 


Tycos  Anemometer 

Measures  air  currents  of  100  to  3,000  feet  per 
minute  in  mines,  tunnels,  shafts,  airways,  etc. 

Instantaneous  zero  setting  without  use  of  key.  Jewelled  bearings. 
Enamel  dial  boldly  figured.  Threaded  socket  for  attaching  to  foot, 
permitting  use  in  otherwise  inaccessible  places.  English  sole  leather 
carrying  case.  Calibration  charts  for  velocities  up  o  3,000  feet 
per  minuce. 

^hr  Instrument  Companies 

ROCHESTER,  N.  Y. 

There’s  •  ^oot  or  7^4or  Temperature  Instrument  for  every  purpose 


ITTING  SPACE  — 

With  an  Air  Washer 

Mel-rock  air  washers 

fit  the  allotted  space  hc- 


Each  capacity  is  regularly  made  in 
from  four  to  seven  different  sizes 
and  proDortions — without  affecting 
capacity. 

MEL-ROCK  Mist  Nozzles  dis¬ 
charge  a  greater  volume  of  mist,  of 
a  better  quality,  at  lower  pressure. 

MEL-ROCK  Eliminator  Systems 
are  made  in  batteries,  riveted  at  the 
factory.  Setting  up  is  a  simple, 
time-saving  process. 


Mel-Rock  is  the  modern  air  washer. 
Send  for  descriptive  catalog. 


MELLISH-HAYWARD 

COMPANY 

213  W.  Austin  Av. 

CHICAGO 
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been  placed  on  the  market,  combines 
the  W’ing-Sernplex  fan  with  a  housing 
or  casing  in  which  the  bearings  arc 
protected  from  the  action  of  the  air 
l>eing  handled.  In  the  Wing-Scruplex 
unit  heater,  the  fan  is  combined  with 
a  compact  encased  heating  unit,  with 
a  novel  type  of  air-distrihuting  nozzle 
which  is  described  as  highly  efficient. 

P.  M.  Beecher  has  resigned  as  man¬ 
ager  of  the  boiler  department  of  the 
Utica  Heater  Co.,  Utica,  N.  Y.,  and 
until  he  has  made  some  other  business 
connection  his  address  will  he  598  W  est 
191st  Street,  New  York  City. 

Major  Harry  B.  Joyce,  formerly  of 
the  Construction  Division  of  the  Army, 
has  resigned  as  a  member  of  the  firm 
of  Johnson  &  Benham,  Inc.,  consulting 
engineers,  to  assume  charge  of  the 
engineering  work  of  the  Centrifugal 
I'an  Co.,  Newark,  X.  J.,  manufacturers 
of  the  I'our-Leaf  Clover  fans  and  ex¬ 
hausters.  Previous  to  his  service  in 
the  Army.  Major  Joyce  was  power 
engineer  for  the  United  Electric  Light 
&  Power  Co.,  New  York. 


WANTED 


Advertisements  under  this  heading,  $2.00  per 
inch,  payat>le  in  advance.  A  1-in.  advertisement 
contains  35  words.  To  secure  insertion  copy 
must  be  received  not  later  than  the  20th  of  the 
month  pieceeding  date  of  issue. 

Position  Wanted 

Young  man.  finished  heating  and 
ventilating  and  mechanical  equipment 
engineer,  desires  an  executive  position, 
Now  employed;  7  years  experience; 
thirty  years  of  age;  locate  anywhere 
that  character  of  position  warrants. 
Salary  required  $5200  per  year.  Avail¬ 
able  promptly.  Address  Box  “R,”  care 
of  Heating  and  Ventilating  Alagazine. 

Heating  and  Ventilating  Engineer 

Technical  training  preferred.  Fam¬ 
iliar  analysis  industrial  problems;  con¬ 
struction  and  design  of  fan  and  blower 
systems.  Interstate  Business  Ex¬ 
change,  658  Rose  Bldg.,  Cleveland,  O. 

Wanted — Engineer  thoroughly  fam¬ 
iliar  with  fan  and  blower  installations 


for  all  purposes.  Having  ability  to  lay¬ 
out  and  design.  Sales  experience  de¬ 
sirable,  but  not  essential.  Address 
Box  “T,”  care  of  Heating  and  Ventil¬ 
ating  Magazine. 

WANTED— REPRESENTATIVES. 

Splendid  opportunity  for  manufacturers 
agents  or  salesmen  who  are  in  touch 
with  architects  and  engineers  in  the 
building  trades  to  sell  complete  and 
established  line  of  stationary  vacuum 
cleaners.  Liberal  commission.  Good 
territory  now  open.  Address  “W.  G. 
K.”  care  Heating  &  Ventilating  Maga¬ 
zine,  1123  Broadway,  New  York. 

Wanted — Capable  man,  with  knowl¬ 
edge  of  heating,  to  assist  in  market¬ 
ing  a  combustion  efficiency  device, 
Manhattan  ,<ard  Bronx.  Guaranteed 
saving  25%  coal  and  one-third  labor. 
Used  and  endorsed  by  leading  apart¬ 
ment  owners  in  New  York.  Large  in¬ 
come.  All-year  business.  No  invest¬ 
ment,  hut  must  wait  for  to  six  weeks 
for  first  returns.  Profit  sharing.  Box 
38,  care  of  Heating  and  Ventilating 
Magazine. 


Vento  Return  Line  Valve 

Our  latest  Bcoklet  “The  Perfect 

Heating  System,’’  will  be  mailed 
on  request  to  any  heating  engineer. 

for  Vacuum  and  Vapor  Heating  Systems  is  a 
fuel-saver  from  the  moment  that  it  is  put  to  work 
on  the  heating  system.  It  never  fails  in  its 

WM.  S.  HAINES  &  COMPANY 

promise  to  make  the  heating  system  give  dollar- 
for-dollar  service  for  every  ounce  of  fuel  consumed. 

Philadelphia 

PECO 

“The  System  with  a  Record” 

Over  thirty  plants 
“Pecoi.  ed”  for  one  company 

20%  to  40%  fuel  saving 

Let  us  talk  over  your 
condition  w’th  you 


The  Fool-Proof  Valve 


Non-adjiictable 
Positive  in  action 


Cantlog  on  request 

PITTSBURGH  ENGINEERING  CO. 

Mfrs.  Peco  Vacuum  System  of  Steam  Heating  and  Drying 
JEVNNETTE  PENNSYLVANIA 


- TRADE  MARK  - - 


Apparatus  for  maintaining  arti¬ 
ficial  atmospheric  conditions  in 
industrial  plants. 

Atmospheric 

Gonditioning  Corporatiozv 

LAFAYE  TE  BLDG. 
PHILADELPHIA 


The  New  Excelso  Water  Healer 

Eliminates  Fire-Pot  Pipe  Coils 

The  Excelso  Heater,  connected  below  the  water¬ 
line  of  steam  or  vapor  boilers,  will  generate 
domestic  hot  water  constantly,  day  and  night, 
as  long  as  there  is  any  fire,  at  practically  no 
cost. 

The  copper  coil  is  connected  into  heater  without 
packing.  Made  in  five  sizes  for  tank  capacities 
as  follows; 


No.  11 
30  gal. 


No.  12 
45  gal. 


No  13 
7i)  gal. 


No.  14 
90  gal. 


No.  15 
120  gal. 


EXCELSO  SPECIALTY  WORKS 

119  Clinton  St.  Buffalo,  N.  Y. 


Connected  to  Ideal  Type  “A”  Boiler 
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Plexiform  Fans 


‘  deliver  a  maximum  volume  of 
air  at  a  minimum  expense  for 
power  and  upkeep,  because 
they  are  perfectly  balanced 
on  a  machined  center,  running 
in  ring  oiling  bearings,  and 
have  blades  designed  to  re¬ 
duce  the  air  friction  co-efficient 
to  a  negligible  minimum. 

Bulletin  and  investigation  by 
our  engineers  are  yours  for 
the  Eisking.  Right  now  is  a 
good  time  to  ask. 


Bayley  Mfg.  Co. 

Dept.  E 

Milwaukee,  Wis. 


This  is  the  Key  to 
Good  Ventiiation 

The  perfecto 

DAMPER  REG¬ 
ULATOR  AND 
INDICATOR 


when  placed  on  a  battery  of  ducts 
in  the  collecting  chamber  near  the 
machinery  room,  not  only  affords 
an  easy  and  convenient  means  of 
regulating  the  flow  of  air,  but  also 
serves  as  a  positive  means  of 
indicating  the  room  to  which  each 
duct  leads,  by  means  of  the  num¬ 
bered  or  lettered  cover  windows. 


Let  us  send  you  further  particulars 

The  Sixth  City  Sheet  Metal 
Works  Co. 

Cleveland,  Ohio 
Office  and  Factory,  1830  St.  Clair  Avenue 


Please  mention  The  Heating  and  V’entieating  Magazine  when  you  write. 
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healy  W'F 


EZ  PADIATOR 
'  HEAUV-AMFI-  bOMPAW, 


A  Steam  Trap  with  a 
wide  Range  of  Application 


Wherever  water  of  condensation  is  to  be  removed  from 
steam  lines — there  you  need  the  Davis  Improved  Steam 
Trap.  The  Davis  Trap  is  suitable  for  ail  heating  work. 

It  economically  removes  all  condensed  water  from  steam 
without  loss  and  with  great  saving  thru  dependable 
operation  and  negligible  upkeep. 

Valves  are  isolated  from  Inlet,  so  are  not  injured  by  in* 
coming  foreign  matter;  sleeveless  valve  construction 
prevents  clogging  with  sediment,  scale,  grease,  etc.;  valve 
seats  are  of  Tobin  bronze  and  are  renewable.  Valve  cas-  | 
Ing  is  of  non-corrosive  steam  metal. 

Parts  are  readily  accessible  without  breaking  steam  line, 
by  removing  cover  to  which  all  working  parts  are 
attached. 

Write  to  the  G.  M.  Davis  Regulator  Co.,  436  JUilicaukee  Ave., 
Chicago,  for  a  catalog  tchich  describes  this  and  the  many 
other  Davis  steam-savers.  Every  heating  engineer  should  have 
a  copy. 


STEAM 


SAVERS  SINCE 


1875 


The  “IDEAL”  Trap 

IN  NAME  -  IN  PRINCIPLE  -  IN  SERVICE 


1.  Fool  Proof. 

2.  Less  Complicated. 

3.  A  “Protected”  Diaphragm. 

4.  Vertical  Self  Cleaning  Seat. 

5.  Highest  Radiator  Efficiency. 

Ideal  Heating  Equipment  Co. 

1897  E.  90th  St.  Cleveland.  Ohio 


For  all  Return  Line  Heating  Systems — 
Vapor,  Vacuum  or  Straight  Steam 


HARTMANN 

RADIATOR 

BRACKETS 


WHYS 


LABOR  SAVED 


NO  WALL  STRIPS 


NO  BREAKAGE 


NO  DIRT 


INEXPENSIVE 


Send  for  descriptive  circular  and  price  list 


CHARLES  HARTMANN  GO. 

SHEET  METAL  CONSTRUCTORS 
985  Dean  St.,  Brooklyn,  N.  Y. 


Surface  Barometric  and  Jet  Condena- 
ing  Equipmeoti  for  Power  Plant!. 
Main, Auxiliary,  Diitilling  Condenteri 
&  Evaporator!  for  Marine  Service. 
Distilling  Condenaer!  for  Refrigera¬ 
tion  and  Chemical  Plant!. 


Croaahead  Guided**  Espanaion  JointA 
Roaa  Boiler  Feed  Water  Heatera. 

Roaa  Oil  and  Sugar  Juice  Heatera. 
Gravity  &  Forced  Circulation  Heaters. 
Roaa  Oil,  Air  and  Water  Ceolera. 


ROSS  HEATER  &.  MEG.  CO.,  Buiffalo,  N.  Y. 


“  THE  BRAND  THAT 
LEADING  ENGINEERS  DEMAND 
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Where  the  Buyer  Benefits 

How  More  Favorable  Buying  Conditions  Are  Being  Created  by 
Advertising  in  This  Paper  at  This  Time 

Through  regular  advertising,  sellers  are  making  buying  opportunities,  instantly 
available.  By  publicly  committing  themselves  in  their  advertising,  they  are  giving  you 
a  strong  assurance  of  faithful  performance. 

Advertisers  are  cutting  sales  costs  through  the  use  of  advertising  as  a  SALES 
MACHINE  just  as  they  reduce  production  costs  by  improved  machinery  methods. 


LIST  OF  MEMBERS 

Each  has  subscribed  to  and  is  main¬ 
taining  the  highest  standards  of  prac¬ 
tice  in  its  editorial  and  advertising 
service. 

Advertising  and  Selling 
American  Architect 
American  Blacksmith 
American  Exporter 
American  Funetal  Director 
American  Hatter 
American  Machinist 
American  Paint  Journal 
American  Paint  and  Oil  Dealer 
American  Printer 
American  School  Board  Journal 
Architectural  Record 
Automobile  Dealer  and  Repairer 
Automobile  Journal 
Automotive  Industries 

Bakers  Weekly 

Boiler  Maker 

Boot  and  Shoe  Recorder 

Brick  and  Clay  Record 

Buildings  and  Building  Management 

Building  Supply  News 

Bulletin  of  Pharmacy 

Canadian  Grocer 

Canadian  Machinery  and  Mfg.  News 

Canadian  Railway  and  Marine  World 

Candy  and  Ice  Cream 

Chemical  &  Metallurgical  Ergineering 

Clothier  and  Furnisher 

Coal  Age 

Coal  Trade  Journal 

Concrete 

Cotton 

Daily  Metal  Trade 

Distribution  and  Warehousing 

Domestic  Engineering 

Dry  Goods  Economist 

Drygoodsman 

Dry  Goods  Reporter 

Electric  Railway  Journal 
Electrical  Merchandising 
Electrical  Record 
Electrical  World 
Embalmers’  Monthly 
Engineering  and  Contracting 
Engineering  and  Mining  Journal 
Engineering  News-Record 

Factory 

Farm  Implement  News 
Farm  Machinery — Farm  Power 
Fire  and  Water  Engineering 
Foundry  (The) 

Furniture  Journal 

Furniture  Manufacturer  and  Artisan 
Furniture  Merchants’  Trade  Journal 

Gas  Age 
Gas  Record 

Grand  Rapids  Furniture  Record 

Haberdasher 
Hardware  Age 


This  means  ability  to  make 
LOWER  PRICES  to  you. 

Advertising  in  a  buyer’s  own 
paper  caters  to  his  convenience; 
it  saves  the  buyer’s  time;  it  helps 
the  buyer  weigh  and  balance 
rival  claims;  when  the  salesman 
calls,  it  saves  the  time  of  both 
buyer  and  salesman  by  providing 
the  foundation  for  intelligent 
judgment. 

None  but  good  concerns  are 
admitted  to  the  advertising  pages 
of  members  of  The  Associated 
Business  Papers,  Inc. 

■The  seller  who  is  building 
reputation  through  advertising 
will  jealously  guard  that  reputa¬ 
tion  in  every  transaction,  begin¬ 
ning  with  the  merit  of  the  mer¬ 
chandise. 

Advertising  indicates  progres¬ 
siveness,  not  alone  in  selling,  but 
throughout  the  entire  business. 

By  advertising,  the  seller  is 
publicly  displaying  his  ability 
and  desire  to  serve  you,  instead 
of  silently  relying  upon  the 
necessity  of  the  buyer  to  produce 
orders. 


You  are  invited  to  consult  us  freely 
about  Business  Papers  or  Busi¬ 
ness  Paper  Advertising 


LIST  OF  MEMBERS 

(Continued) 

Hardware  Metal 

Heating  and  Ventilating  Magazine 
Hide  and  Leather 
Hospital  Management 
Hotel  Monthly 
Hotel  Review 

Illustrated  Milliner 

Implement  and  Tractor  Age 

Implement  and  Tractor  Trade  Journal 

Industrial  Arts  Magazine 

Inland  Printer 

Iron  Age 

Iron  Trade  Review 
Lumber 

Lumber  Trade  Journal 
Lumber  World  Review 

Manufacturers*  Record 
Manufacturing  Jeweler 
Marine  Engineering 
Marine  Review 
Millinery  Trade  Review 
Mill  Supplies 

Mining  and  Scientific  Press 
Modern  Hospital 
Motor  Age 

Motorcycle  and  Bicycle  Illustrated 

Motor  Truck 

Motor  World 

National  Builder 

National  Petroleum  News 

Nautical  Gazette 

Northwest  Commercial  Bulletin 

Northwestern  Druggist 

Nugent’s.  The  Garment  Weekly 

Oil  News 

Oil  Trade  Journal 

Plumber  and  Steam  Fitter 

Power 

Power  Boating 
Power  Farmii^  Dealer 
Power  Plant  Engineering 
Price  Current — Grain  Reporter 
Printer’s  Ink 

Railway  Age 

Railway  Electrical  Engineer 
Railway  Maintenance  Engineer 
Railway  Mechanical  Engineer 
Railway  Signal  Engineer 
Retail  Lumberman 
Rubber  Age 

Shoe  Findings 
Shoe  and  Leather  Reporter 
Shoe  Retailer 
Southern  Engineer 
Southern  Hardware  and  Implement 
Journal 

Sporting  Goods  Dealer 
Starchroom  Laundry  Journal 

Tea  and  Coffee  Trade  Journal 
Textile  World 

Welding  Engineer 
Woodworker 


THE  ASSOCIATED  BUSINESS  PAPERS,  Inc. 

JESSE  H.  NEAL,  Executive  Secretary 

HEADQUARTERS  -  220  WEST  42nd  STREET  -  NEW  YORK  CITY 
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Go\utnVm 

Recordin^^ 

Thermomet^^ 


1  oil  can  now  order 
your  fireman,  operator 
or  night  w'atchman  to 
keep  a  sharp  eye  on 
temperature  variations 
in  any  heat-treat  pro¬ 
cess,  or  for  heat  regulation  in  operat- 


The  * 

^Time  Punch 


Recording 

Thermometers 


CELLARU  DRAINERS 

AUTOMATIC  ELECTRIC 
7  TO  500  GALLONS  MINUTE 

sewagF^ejectors 

AND 

BILGE  PUMPS 

30  TO  3000  GALLONS  MINUTE 


ABSOLUTE  guarantees 


ing  efficiency — and  by  instrncting  him 
to  use  the  TIME  PUS’CH  at  stated 

hours  or  minutes  YOU  CAN  BK  SURE  THAT  YOUR 
ORDERS  ARE  CARRIED  OUT. 

The  TIME  PUNCH  makes  a  small  hole  in  the  time  border 
of  the  chart  the  very  second  the  button  is  pressed.  It  makes 
the  Columbia  Recording  Thermometer  a  time  clock  as  well 
as  a  heat-recording  device. 

No  chance  now  foi:  the  employee  in  charge  of  heat-regula¬ 
tion  to  shirk  or  misrepresent.  The  little  punch  hole  tells  you 
whether  or  not  he  has  been  on  the  job.  If  he  doesn’t  “ring 
up”  at  regular  intervals,  those  tell-tale  marks  will  stand 
against  him.  Side  by  side  with  the  graph  line  that  indicates 
temperature  fiuctuations  are  the  indelible  marks  that  tell  you 
whether  he  has  or  has  not  been  attending  to  his  duties. 

By  checking  up  on  the  individual  who  is  responsible  for 
proper  heat  regulation,  you  can  be  pretty  sure  that  he  will 
lut  permit  the  line  to  waver. 

The  TIME  PUNCH  makes  the  Columbia  Recording  Ther¬ 
mometer  doubly  valuable.  The  chart  gives  you  a  24-hour 
record  of  temperature  changes.  The  TIME  PUNCH,  by 
compelling  vigilance  on  the  part  of  the  operator,  gives  you 
the  assurance  that  definite  instructions  as  to  temperature  will 
be  carried  out!  Its  i:se  is  your  protection  against  losses 
mounting  up  to  hundreds  and  perhaps  thousands  of  dollars. 

This  new  TIME  PUNCTI  is  also  suppli  d  on  Columbia 
Recording  Gauges  and  'I'achometers. 

Send  for  Recording  Thermometer  Catalog  H_|4. 


ECONOMY  PUMPING  MACHINERY  CO. 
120-126  No.  Curtis  St.,  CHICAGO 


G-R  Instantaneous  Heater 


Send  for  Bulletin  231 


SchaefforaBudmfaoni 

^  MFC.  CO.  O 


Mahers  of  instruments 
for  the  promotion  of 
efficiency  in  Power 
Plant  and  Manufactur¬ 
ing  Departments. 

Chicoga  Philadelphia 
Detroit  Washington 
Atlanta  Pittsburgh 
Los  Angeles 
San  Francisco 
Toronto,  Ont. 


The  Griscom-Russell  Go. 

2155  West  St.  Building  New  York 


OFFICES  IN  PRINCIPAL  CITIES 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 
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Heating  and  Ventilating 
Engineers! 

You  are  entitled  to 
a  copy  of  this 

General 
Atlas  Catalog 


rit  describes  our  full  line  of 
regulating  devices — Reduc¬ 
ing  Valves;  Pump  Govern¬ 
ors ;  Vacuum  and  Pressure 
Regulators;  Balanced 
Valves;  Float  Valves;  Bronze 
Unions  and  Swing  Joint 
Fittings. 

A1  lAS  valve  company 

Fregulating  valves  for  every  service- I  i 

281  South  St.,  Newark,  N.  J. 


What  MAKES 
a  Steam 
Trap 


Get  Ready  Now  to  Save 

20  to  30%  of  Next  Winter’s  Fuel 


INSTALL  Adsco  Heating  this  summer — or 
change  over  your  unsatisfactory  system. 
Adsco  Heating  uses  any  desired  portion, 
large  or  small,  of  any  radiator.  It  saves 
steam  by  never  over-heating  radiators.  This 
absolute  control  of  steam  will  save  20  to  30% 
of  your  fuel  cost. 

No  air  valves,  no  vacuum  ]mmps,  no  radiator 
traps,  no  complicated  devices  are  used. 
Adsco  Heating  never  makes  noise.  It  is  the 
most  commonsense  method  of  heating.  Costs 
15  to  20%  less  to  install  than  most  other 
systems. 

SIMPLE  FLEXIBLE  ECONOMICAL 


New  York 


Nokth  To.\aw,\mu.N.Y. 
BRANCHES 
Chicago 


Ask  about  A(isco  Heating  of  building  groups 
from  Central  Station  Steam  Plant — Bullettn 


20-H;  (or  individual  buildings,  Bulletin  150H 


DSCO 


Write  for  Complete  Information 


Df  II UT  ENGINEERING  MS 
J:  LiUl  1  EQUIPMENT  Ca  ha 

192  Broadway  New  York,  N.  Y. 


The  hedy  is  only  a  receiver  or  reservoir  for  the  inflow¬ 
ing  water  of  condensation. 

The  float  or  bucket  is  the  actuating  medium  for  the 
discharge  of  the  water. 

But  it  is  the  VALVE  that  makes  the  trap. 

A  plug-and- socket  valve,  a  poppet  valve,  or  a  needle 
valve — moves  in  and  out  repeatedly — from  the  seat,  to 
the  seat.  Result  is  wire-drawing,  wear  and  tear  and 
WASTE  OF  vSTEAM  by  leakage. 


CORLISS  VALVE  STEAM  TRAPS 


cannot  wire-draw  because  the  VALVE  never  leaves  its  seat. 
It  is  an  oscillating  Corliss  Valve  that  automatically  compen¬ 
sates  for  wear.  The  Corliss  Valve  Trap  is  a  sturdy,  honest 
steam  trap,  made  up  of  only  six  parts.  It  drains  posi¬ 
tively  under  any  high  or  low  pressure  condition.  It 
insures  positive  circulation  and  is 


Guaranteed  for  Two  Years 


against  wire-drawing,  leakage  of  steam  or  repairs. 


GLEOCKLE  WALL  RADIATOR 

BRACKET 


Wa11|Rao1. 


I  (Patented) 

I  Possesses  Advantages  of 

I  Universal 
I  Adjustment 

Ease  of  Erection 

Made  of 

Wrought  Iron 

]  Unbreakable 

1 

I  Rustless 

I  Fitting  all  Makes 
I  of  Wall  Radiators 

I  Available  for 

■  Immediate  Shipment 

^  Write  for  Descriptive 

N  Booklet  and  Trade 

Discounts 

A  A.  F.  Gleockle,  Jr. 

415  Bay  St. 
ROCHESTER,  N.  Y. 


STERLING  SYSTEMS 

Vacuum  and  Vapor  Heating 
Specialties 

Thermostatic  Traps — Air  Line  Valves — Graduated 
Supply  Valves — Air  Eliminators — Damper 
Regulators — Return  Traps 

STERLING  ENGINEERING  COMPANY 

Milwaukee  Wisconsin 
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Banner  Rock  Wool  Quilt 

100%  Fire  Proof 

INSULATION 

FOR 

HOT  SURFACES 


POWELL  VALVES 


Union 


UNION  , 


Disc 


For  Steam,  Gas,  Oil  or  Air 

POWELL  VALVES 

THE  WM.  POWELL  CO. 

CINCINNATI,  OHIO 


Cut  shows  typical  installation  of  Banner  Rock  Wool 
Quilt  on  Boiler  of  Apartn^ent  House 
after  4  Years’  Service 

DISTINCT  ADVANTAGES. 

1  MOST  EFFICIENT  (by  Government  tests) 

2  EASE  OF  APPLICATION 

3  FLEXIBILITY 

4  CAN  BE  TEMPORARILY  REMOVED 

TO  MAKE  REPAIRS 

5  LOWEST  INITIAL  COST 

^^More  Insulation  for 
Money  Invested” 

Send  for  Information 

Banner  Rock  Products  Co. 

Alexandria,  Ind. 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 


Detroit  Lubricator  foMPANY. 

DETROIT.  U.S.A. 


Detroit  Packless  Radiator  Valves  are  the  result 
of  years  of  experience  in  the  valve  manufacturing 
field— of  a  careful  study  of  valve  needs — of 
painstaking  care  on  the  part  of  our  engineers. 


So  well  do  these  valves  qualify  for  efiBcient  serv¬ 
ice— for  handsome  design  and  pleasing  appearance 
— tor  complete  satisfaction,  that  leading  archi¬ 
tects,  heating  engineers  and  master  builders,  the 
country  over,  recommend  and  specify  them  for 
jobs  that  require  the  most  careful  condderation. 

They  are  made  for  steam,  vapor 
and  vacuum  heating  systems — 
in  all  necessary  sizes  and  a 
variety  ot  styles.  Let  us  send 
booklet  giving  full  information. 


‘‘Genuine  Detroit” 
Packless  Radiator  Valves 
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Every  Heating  Engineer 
Knows  the  Advantages 
of  Copper  Over  Iron 

SPECIFY 

DAHLOUIST 


Copper  Boilers 

Let  us  figure  on  your  requirements 

DAHLQUIST  MFG.  CO. 

40  West  3rd  St.  BOSTON,  MASS. 


Hj 

L 

iT 

1 

For  Live  or  Exhaust  Steam 

Especially  Designed  for  Supplying  Large  Quantities  of  Hot  Water 

Send  for  tables  showing  heat  capacities  using  steam  at  various  pressures 
“We  keep  others  in  hot  water” 

THE  SIMS  CO.,  18th  St.,  Erie  Pa. 


You  Need  This 
Portable  Power  Drive 


Every  plumbing  or  steam- 
fttting  contractor  who  has 
watched  a  “Toledo”  Drive 
at  work,  has  been  amazed  at  its 
simplicity — its  utility — its  speed 
— its  ease  of  operation  and  its 
economical  upkeep.  No  drive 
for  portable  pipe  tools  can  com¬ 
pare  with  the  “Toledo”  for  all- 
around  excellence.  You  need 
one.  Write  for  details. 


The  Toledo  Pipe  Threading 
Machine  Co.,  Toledo,  0. 


For  Hotels, 
Apartment 
Buildings, 
Hospitals, 
Y.  M.  C.  A. 
Buildings, 
Schools,  etc. 


Meet  that  Peak  Demand 
for  Hot  Water 


WITH  A 

Sims 

Clean  E-Z 
Steam 
Tube 
Heater 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 
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“WAINWRIGHT” 

Improved  High  Pressure  Expansion  Joints 


These  joints  of  corrugated  copper  with 
reinforcing  rings  so  arranged  as  to  distrib¬ 
ute  the  movement  equally  between  the 
several  corrugations  are  offered  for  steam, 
gas  or  oil  lines,  for  not  exceeding  150 
pounds  pressure  per  square  inch.  This 
design  has  given  satisfaction  where  “com¬ 
petition”  joints  with  fewer  corrugations 
have  failed. 

Bulletin  on  Request 


Wainwriftht  Improved  Kxpaiisioii  Joint 


ALBERGER  PUMP  &  CONDENSER  COMPANY 


140  Cedar  Street,  New  York 


St.  Louis 


Pliiladelphia 


“maE  Kr  nk\mi 

U  INSURANCE 


Heavy  duty— large  shaft  and 
bearings. 

Oil  immersed,  radial-thrust 
ball  bearing. 

Pump  can  be  removed  with¬ 
out  disturbing  automatic 
apparatus  on  basin  cover. 


means  a  good  pump  in  the 
cellar. 

It  insures  a  dry  basement 
and  freedom  from  grief.  A 
jjoor  one  is  worse  than  use¬ 
less — insures  perpetual  worry. 
What  if  a  good  pump  does 
cost  just  a  little  more?  It 
saves  the  difference  in  the 
first  emergency. 

The  Wise  Contractor  uses  the 
best  equipment  he  can  get. 
And  thereby  escai)es  the 
“COME-BACKS.” 

BE  A  WISE  ONE 

Profit  by  our  life-time  of 
specialized  experience. 

Ask  for  Our  New  Catalog 

It  tells  all  about  our  other 
products — 

Sewage  Ejectors,  Condens¬ 
ation  Pumps,  Return  Line 
Vacuum  Pumps,  Turbine 
House  Pumps,  Hot  and 
Cold  Water  Circulating 
Pumps. 


Quick  Opening 
Note  General  Lines  Carefully 


CHICAGO  PUMP  COMPANY 

2325  Wolfram  St.  Chicago,  Ill. 


The  ONLY  Packless  and  Mod¬ 
ulated  Valves  in  which  the  Pack¬ 
less  Feature,  although  a  positive 
seal  within  itself  and  practically 
indestructible,  is,  through  a  pack¬ 
ing  cushion  and  a  very  heavy 
special  spring,  automatically  re¬ 
enforced,  providing  two  or  double, 
independent,  positive,  bonnet 
seals  at  all  times. 


These  valves 
will  withstand 
high  pressures 
and,  therefore, 
are  of  superior 
value  for  vacu¬ 
um  and  low 
pressure  serv- 


We  specialize  on  high  grade  Radiator  Valves  and 
furnish  the  largest  line  of  any  company  in  the  bueineee 

Printed  matter  and  pricee  on  application 

MARSH  VALVE  CO.,  Erie,  Pa 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 
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PYROBtSTOS' 


.EARTH 


,  PIPE 
GUIDE 


FLAT  TILE.  UNDEBORAIN 
.<  AND  PIPE  gED  . 


EFFICIENT  . 


means  the  practical  elimination  of 
heat  losses.  Ric-wiL  installations 
commonly  show  efficiencies  of  85% 
— there  are  cases  where  it  has  shown 
better  than  90%.  And  not  for  a 
week  or  a  month,  but  continuously, 
and  after  years  of  service.  This  means 
just  one  thing — economy — conser¬ 
vation  of  the  coal  pile.  Economy  is 
the  only  reason  why  underground 
pipes  are  insulated  at  all :  it  is  the  best 
reason  why  they  should  be  insulated 
by  the  Ric-WiL  MethoD. 

Write  to-day  for  our  catalogue. 


BUFFALO  MULTI-HEAD 
HEATERS 

For  forced  and  gravity  cir¬ 
culation  heating  systems- 
Installed  for  such  firms  as 
Ford  Motor  Company,  Lin¬ 
coln  Motor  Company. 
American  Woolen  Mills, 
Fisher  Ohio  Body  Company, 
American  Can  Company. 
U.  S.  Government  and 
many  others. 

Write  for  Catalog  No.  3 
ALBERGER  HEATER  CO. 
BUFFALO,  N.  Y. 


A — Inner  Shell.  2  inches  thick 
B — Asphaltum  Packing. 

C — Dead  Air  Space. 

D — Outer  Shell,  1  inch  thick. 


Cover  Your  Steam  Pipes  with 

Wyckoff’s 

Improved 

Cypress  Covering 


Underground  Pipe  Insulation 


For  piping  from  central  heating  plants  or  power  stations 
to  detached  buildings  of  Universities,  Asylums,  Hospitals, 
Factories,  etc.  Also  an  underfu'ound  Pipe  Conduit  for 
heating  private  Auto  Garages  direct  from  House  heating 
systems. 

Cannot  rot  or  decay  nor  will  it  retain  moisture  to  rust 
and  destroy  the  piping  during  non-heating  season. 

Saves  most  coal,  sends  dry  steam  to  a  greater  distance 
and  by  reason  of  its  advanced  common  sense  method  of 
installation  is  at  the  same  time  a  lower  cost  per  foot  of 
pipe  covered  than  any  other  Underground  Pipe  Insula¬ 
tion  on  the  market. 


Not  affected  by  wet  and  dry  conditions  common 
to  steam-pipe  trenches.  Will  not  rot.  Abso¬ 
lutely  water  and  steam  tight.  Each  shell  is 
wound  with  extra-heavy  steel  wire.  Coated  all 
over  with  the  best  known  preservative — Monte¬ 
zuma  Asphalt. 


Write  for  catalog 


National  Asbestos  Mfg.  Co. 

163-193  Henderson  Street,  Jersey  City,  N.  J. 


A.  WYCKOFF  &  SON  CO 

ELMIRA,  N.  Y. 
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ENGINEERS’  SPECIFICATION  INDEX 


AIR  COMPRESSORS. 

Nash  Engineering  Co.,  So.  Norwalk,  Conn. 

Plant  Engineering  &  Equipment  Co.,  New  York. 

AIR  CONDI  iiONING  APPARATUS. 
American  Blower  Co.,  Detroit,  Mich. 

Atmospheric  Conditioning  Corporation,  Phila¬ 
delphia,  Pa. 

Carrier  Air  Conditioning  Co.,  Buffalo,  N.  Y. 
Carrier  Engineering  Corporation,  New  York. 

VV^  L,.  Fleisher  Co.,  New  York,  N.  Y. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
New  York  Blower  Co^,  Clucago,  Ill. 

Ozone  Pure  Airifier  Co.,  Chicago,  Ill. 

Spray  Engineering  Co.,  Boston,  Mass. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 

L  J.  Wing  Mfg.  Co.,  New  York. 

AIR  COOLERS. 

Alberger  Heater  Co.,  Buffalo,  N.  Y. 
Griscom-Russell  Co.,  New  York. 

AIR  COOLING  AND  DRYING  SYSTEMS. 
.Atmospheric  Conditioning  Corp.,  Phila.,  Pa. 
Buffalo  Forge  Co.,  Buffalo.,  N.  Y. 

Carrier  Engineering  Corporation,  New  York. 
Clarage  Fan  Co.,  Kalamazoo,  Mich. 

W.  L.  Fleisher  Co.,  New  York,  N.  Y. 

Hersh  Brothers  Co.,  Allentown.  Pa. 

Ilg  Electric  Ventilating  Co.,  Chicago,  Ill. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago,  Ill. 

Spray  Engineering  Co.,  Boston,  Mass. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 

L  J.  Wing  Mfg.  Co.,  New  York. 

AIR  ELIMINATORS. 

Jas.  P.  Marsh  &  Co.,  Chicago,  Ill. 

AIR  SEPAR.ATORS. 
Griscom-Russell  Co.,  New  York. 

Hoffman  Specialty  Co.,  New  York. 

AIR  WASHERS. 

American  Blower  Co.,  Detroit,  Mich. 
Atmospheric  Conditioning  Corp.,  Phila.,  Pa. 
Buffalo  Forge  Co.,  Buffalo.  N.  Y. 

Carrier  Air  Conditioning  Co.,  Buffalo,  N.  Y. 
Carrier  Engineering  Corporation,  New  York. 

W.  L.  Fleisher  Co.,  New  York,  N.  Y. 

Hersh  Brothers  Co.,  Allentown,  Pa. 

Ilg  Electric  Ventilating  Co.,  Chicago,  Ill. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
Mellish  Hayward  Co.,  Chicago,  Ill. 

New  York  Blower  Co.,  Chicago,  Ill. 

Spray  Engineering  Co.,  Boston,  Mass. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 

BLOWERS. 

Fan. 

American  Blower  Co.,  Detroit,  Mich. 
Batterman-Truitt  Co.,  Chicago,  Ill. 

Bayley  Mfg.  Co..  Milwaukee,  Wis. 

Buckeye  Blower  Co.,  Columbus,  Ohio. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Clarage  Fan  Co.,  Kalamazoo,  Mich. 

Hackney  Mfg.  Co.,  St.  Paul,  Minn. 

Hersh  Brothers  Co.,  .Allentown,  Pa. 

Ilg  Electric  Ventilating  Co.,  Chicago,  Ill. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago;  Ill. 

Skinner  Bros.  Mfg.  Co.,  St.  Louis,  Mo. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
L.  J.  Wing  Mfg.  Co.,  New  York. 

Pressure. 

American  Blower  Co.,  Detroit,  Mich. 
Batterman-Truitt  Co..  Chicago,  Ill. 

Buffalo,  Forge  Co.,  Buffalo,  N.  Y. 

Connersville  Blower  Co.,  Connersville,  Ind. 
Hersh  Brothers  Co..  .Allentown,  Pa. 

Ilg  Electric  Ventilating  Co.,  Chicago,  Ill. 
Massachusetts  Blower  Co..  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago,  Ill. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
L.  J.  Wing  Mfg.  Co.,  New  York. 

Rotary. 

Connersville  Blower  Co.,  Connersville,  Ind. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

L.  J.  Wing  Mfg.  Co.,  New  York. 

Turbine. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
Plant  Eng’g&  Equipment  Co.,  New  York. 

L.  J.  Wing  Mfg.  Co.,  New  York  . 

BOILER  BREECHINGS. 

Hartmann  Co.,  Charles,  Brooklyn,  N,  Y. 
Johns-Manville,  Inc.,  New  York. 

BOILERS. 

Copper. 

Dahlquist  Mfg.  Co.,  Boston,  Mass. 

Heating. 

American  Radiator  Co.,  Chicago,  III. 

Abram  Cox  Stove  Co..  I’hiladelphia,  Pa. 

Gorton  &  Lidgerwood  Co.,  New  York. 

Gurney  Heater  Mfg.  Co.,  Boston,  Mass. 

Illinois  Malleable  Iron  Co.,  Chicago,  Ill. 
International  Heater  Co.  Utica,  N.  Y, 

Page  Boiler  Co.,  Wm.  H.,  New  York. 

Standard  Heater  Co..  Williamsport,  Pa. 

Utica  Heater  Co..  Utica,  N.  Y. 

Down-draft. 

American  Radiator  Co.,  Chicago,  Ill. 


Illinois  Malleable  Iron  Co.,  Chicago,  Ill. 

Page  Boiler  Co.,  Wm.  H.,  New  York. 

Utica  Heater  Co.,  Utica,  N.  Y, 

calorimeters. 

Sarco  Co.,  New  York. 

Schaefer  &  Budenberg  Mfg.  Co.,  Brooklyn, 

N.  Y. 

COILS,  PIPE. 

Simmons  Co.,  John,  New  York. 

Air. 

New  York  Blower  Co.,  Chicago,  Ill. 

COOLERS. 

Oil. 

Griscom-Russell  Co.,  New  York. 

CONDENSERS. 

Alberger  Heater  Co.,  Buffalo,  New  York. 

Alberger  Pump  &  Condenser  Co.,  New  York. 
American  Radiator  Co.,  Chicago,  Ill. 

American  Steam  Pump  Co.,  Battle  Creek,  Mich. 
Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Griscom-Russell  Co.,  New  York. 

Ross  Heater  &  Mfg.  Co.,  Buffalo,  N.  Y. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

CONVERTERS,  HOT  WATER. 
Patterson-Kelley  Co.,  New  York. 

Whitlock  Coil  Pipe  Co.,  Hartford,  Conn. 

COVERING,  PIPE. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Century  Conduit  Co.,  Pittsburgh,  Pa. 

Hornung,  J.  C.,  Chicago,  Ill. 

Johns-Manville,  Inc.,  New  York. 

National  Asbestos  Mfg.  Co.,  Jersey  City,  N.  J. 
Ric-Wil  Co.,  Cleveland,  O. 

VVyckoff  &  Son  Co.,  A.,  Elmira,  N.  Y. 

DAMPERS,  DUCT. 

Sixth  City  Sheet  Metal  Works,  Co.,  Cleveland,0 
DEHUMIDIFYING  APPARATUS. 
American  Blower  Co.,  Detroit,  Mich. 

Atmospheric  Conditioning  Corp.,  Phila.,  Pa. 
Carrier  Air  Conditioning  Co.,  Buffalo,  N.  Y. 
Carrier  Engineering  Corporation,  New  York. 

W.  L.  Fleisher  Co.,  New  York,  N.  Y. 

New  York  Blower  Co.,  Chicago,  Ill. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 

DISTILLERS. 

Water. 

Griscom-Russell  Co.,  New  York. 

DRYING  SYSTEMS. 

(See  Air  Cooling  and  Drying  Systems.) 
DUST  COLLECTING  SYSTEMS. 
American  Blower  Co.,  Detroit,  Mich. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Massachusetts  Blower  Co.,  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago,  Ill. 

Skinner  Bros.  Mfg.  Co.,  St.  Louis,  Mo. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 

DUST  collectors. 

Atmospheric  Conditioning  Corp.,  Phila.,  Pa. 
Clarage  Fan  Co.,  Kalamazoo,  Mich. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
New  York  Blower  Co.,  Chic^o,  Ill. 

Sturtevant  Co.,  B.  F.  Hyde  Park,  Boston,  Mass. 

DUST  DETERMINATORS. 
Atmospheric  Conditioning  Corp.,  Phila.,  Pa. 

E.  Vernon  Hill  Co.,  Chicago,  III. 

ECONOMIZERS,  FUEL- 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 

EQUALIZING  LOOPS 
Hoffman  Specialty  Co.,  New  York. 

EXHAUST  SYSTEMS. 

Hartmann  Co.,  Charles,  Brooklyn,  N.  Y. 
ENGINES. 

Steam,  Automatic. 

American  Blower  Co.,  Detroit,  Mich. 

New  York  Blower  Co.,  Chicago,  Ill. 

Sturtevant  Co.,  B.  F.  Hyde  ParlL  Boston.  Mass. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

Steam,  High  Speed. 

American  Blower  Co.,  Detroit,  Mich. 

Clarage  Fan  Co.,  Kalamazoo,  Mich. 

New  York  Blower  Co.,  Chicago,  III. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 

EVAPORATORS. 

Boiler  Feed  Make-up. 
Griscom-Russell  Co.,  New  York. 

EXHAUST  HEADS. 

Illinois  Engineering  Co.,  Chicago,  HI. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 
Patterson-Kelley  Co.,  New  York. 

Simmons,  Co.,  John,  New  York. 

Surtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 


Wright- Austin  Co.,  Detroit,  Mich. 

EXPANSION  JOINTS. 

Alberger  Pump  &  Condenser  Co.,  New  York. 
American  District  Steam  Co.,  No.  Tonawanda, 

N.  Y. 

Central  Station  Steam  Co.,  Detroit,  Mich. 
Century  Conduit  Co.,  Pittsburgh,  Pa. 

Crane  Co.,  Chic^o,  III. 

Griscom-Russell  Co.,  New  York. 

Hornung,  J.  C.,  Chicago,  Ill. 

Illinois  Engineering  Co.,  Chicago,  HI. 
lohns-Manville,  Inc.,  New  Y'ork. 

Ric-Wil  Co.,  Cleveland,  O. 

Ross  Heater  &  Mfg.  Co.,  Buffalo,  N.  Y. 

Webster  &  Co.,  Warren,  Camden,  N.  J. 

FANS,  EXHAUST. 

American  Blower  Co.,  Detroit,  Mich. 
Batterman-Truitt  Co.,  Chicago,  Ill. 

Bayley  Mfg.  Co.,  Milwaukee,  Wis. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y.  _ 

Clarage  Fan  Co.,  Kalamazoo,  Mich. 

Hackney  Mfg.  Co.,  St.  Paul,  Minn. 

Hersh  Brothers  Co.,  .Allentown,  Pa. 

Ilg  Electric  Ventilating  Co.,  Chicago,  Ill. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago,  Ill. 

Sturtevant  Co.,  B.  F.,  Hyde  Par|^  Boston,  Mass. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

L  J.  Wing  Mfg.  Co,.  New  York. 

FILTERS. 

Aerating. 

Griscom-Russell  Co.,  New  York. 

Johns-Manville,  Inc.,  New  York. 

Feed-water. 

Griscom-Russell  Co.,  New  York. 

Ross  Heater  &  Mfg.  Co.,  Buffalo,  N.  Y. 

FITTINGS,  FLANGED 
American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Crane  Co.,  Chicago,  Ill. 

Simmons  Co.,  John,  New  York. 

FLANGES. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Crane  Co.,  Chicago,  Ill. 

Jenkins  Bros.,  N.  Y. 

GASKETS,  METALLIC. 
Johns-Manville.  Inc..  New  York. 

Sarco  Co.,  New  York. 

GAUGE  BOARDS. 

Bishop  &  Babcock  Co.,  Cleveland,  O. 

American  Steam  Gauge  &  Valve  Mfg.  Co., 
Boston,  Mass. 

McAlear  Mfg.  Co.,  Chicago.  HI. 

Jas.  P.  Marsh  &  Co.,  Chicago,  HI. 

Scl^aeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 

Taylor  Instrument  Co.,  Rochester,  N.  Y. 
Webster  &  Co.,  Warren,  Camden,  N.  J. 
GAUGES. 

Draft. 

American  Steam  gauge  &  Valve  Mfg.  Co., 
Boston,  Mass. 

Jas.  P.  Marsh  &  Co.,  Chicago,  Ill. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 
N.  Y. 

Hydraulic. 

Jas.  P.  Marsh  &  Co.,  Chicago,  HI. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 
N.  Y. 

Ounce  Graduated. 

Jas.  P.  Marsh  &  Co.,  Chicago,  Ill. 

Pressure. 

American  Steam  Gauge  &  Valve  Mfg.  Co., 
Boston,  Mass. 

American  Dist.  Steam  Co.,  North  Tonawanda, 
N.  Y. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  HI. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 
N.  Y. 

Webster  &  Co.,  Warren,  Camden,  N.  J, 
Vacuum. 

Bishop  &  Babcock  Co.,  Cleveland,  O. 

American  Steam  Gauge  &  Valve  Mfg.  Co., 
Boston,  Mass. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  HI. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 
N.  Y. 

Taylor  Instrument  Co.,  Rochester,  N.  Y. 
Webster  &  Co.,  Warren,  Camden,  N.  J. 

Water. 

American  Steam  Gauge  &  Valve  Mfg.  Co., 
Boston,  Mass. 

American  District  Steam  Co.,  No,  Tonawanda, 
N.  Y. 

Detroit  Lubricator  Co.,  Detroit,  Mich. 

Jenkins  Bros.,  New  York. 

GENERATING  SETS. 

American  Blower  Co.,  Detroit,  Mich. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 
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Now  is  the  Time  to  Install 

ImpeHal 

Sttper'SmQkjeless  Boilers 

'VT'OU  can  easily  sell  your  prospects  on  the  econ- 
omy  and  convenience  of  an  Imperial  Super- 
Smokeless  Boiler.  One  apartment  house  owner 
saved  $900.00  in  one  year  and  many  of  your  cus¬ 
tomers  can  do  likewise. 

The  fuel  problem  has  been  solved  as  soon  as  an 
Imperial  Super-Smokeless  Boiler  has  been  installed. 

In  the  Hot  Blast  Chamber  a  stream  of  oxygen  is 
mixed  with  the  gases  and  smoke  before  they  enter 
the  flue.  Here  complete  combustion  occurs  and 
every  unit  of  heat  is  conserved  for  heating  purposes. 

The  Imperial  burns  hard  coal,  soft  coal  or  coke, 
economically  and  efficiently. 


.4  word  from  you  will 
bring  full  particu¬ 
lars.  We  have  users 
in  your  vicinity  who 
will  be  pleased  to 
recommend  this  boil¬ 
er  to  you.  Send  for 
their  names. 


Sectional  view  of 
Imperial  Super- 
Smokeless  Boiler, 
showing  Hot  Blast 
Chamber. 


Utica  Heater  Company 

Utica  New  York 

210-220  West  Kinzie  Street,  Chicago,  Ill. 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 
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GENERATOR  COOUNG  SYSTEMS. 
Atmospheric  Conditioning  Corp.,  Phila.,  Pa. 

GOVERNORS,  PUMP. 

Atlas  Valve  Co.,  Newark,  N.  J. 

Davis  Regulator  Co.,  G.  M.,  Chicago,  Ill. 

Fulton  Co.,  Knoxville,  Tenn. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Mason  Regulator  Co.,  Boston,  Mass. 

Plant  EngineeriQg  &  Equipment  Co.,  New  York. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts* 
burgh.  Pa. 

Wright-Austin  Co.,  Detroit,  Mich. 

HEATERS. 

Domestic  Water. 

.Mberger  Heater  Co.,  Buffalo,  N.  Y. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

American  Radiator  Co.,  Chicago,  Ill. 

Dahlquist  Mfg.  Co.,  Boston.  Mass. 

Excelso  Specialty  Works,  Buffalo,  N.  Y. 
I’atterson-Kelley  Co.,  New  York. 

Griscom-Russell  Co.,  New  York. 

Ross  Ileater  &  Mfg.  Co.,  Buffalo,  N.  Y. 

Sims  Co.,  Erie,  Pa. 

Whitlock  Coil  Pipe  Co.,  Hartford,  Conn. 

Feed  VV^ater  (Closed). 

.Mberger  Heater  Co.,  Buffalo,  N.  Y. 

Alberger  Pump  &  Condenser  Co.,  New  York, 
Griscom-Russell  Co.,  New  York. 

•McAlear  Mfg.  Co.,  Chicago,  Ill. 

Patterson-Kelley  Co.,  New  York. 

Ross  Heater  &  Mfg.  Co.,  Bimalo,  N.  Y. 
Simmons  Co.,  John,  New  York. 

Sims,  Co.,  Erie.  Pa. 

Whitlock  Coil  Pipe  Co.,  Hartford,  Conn. 

Feed  Water  (Open). 
Griscom-Russell  Co.,  New  York. 

Sims  Co.,  Erie,  Pa. 

Webster  &  Co.,  Warren,  Camden,  N.  J. 
Fuel-oil. 

Griscom-Russell  Co.,  New  York. 

Pipe  Coil  (Air). 

American  Blower  Co.,  Detroit,  Mich. 

Bayley  Mfg.  Co.,  Milwaukee,  Wis. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Clarage  Fan  Co.,  Kalamazoo,  Mich. 

Massachusetts  Blower  Co.,  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago,  Ill. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 

HEATING  SYSTEMS. 

Unit  Blast. 

American  Blower  Co.,  Detroit,  Mich. 
BattermanTruitt  Co.,  Chicago,  Ill. 

Ilg  Electric  Ventilating  Co.,  Chicago,  Ill. 
Skinner  Bro.s'.  Mfg.  Co.,  St.  Louis,  Mo. 
Sturtevant  Co-  B.  F.,  Hyde  Park,  Boston,  Mass. 
Unit  Air. 

Moline  Heat,  Moline,  Ill. 

Gravity  and  Forced  Circulation,  Water. 
Alberger  Heater  Co.,  Buffalo,  N.  Y. 

Vacuum. 

Bishop  &  Babcock  Co.,  Cleveland,  O. 

Dunham  Co.,  C.  A.,  Chicago,  Ill. 

Ideal  _  Heating  Equipment  Co.,  Cleveland,  O. 
Illinois  Engineering  Co.,  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

J_as.  P.  Marsh  &  Co.,  Chicago,  Ill. 

Sarco  Co.,  New  York. 

Sterling  Engineering  Co.,  Milwaukee,  Wis. 
Webster  &  Co.,  Warren,  Camden,  N.  J. 

Vapor. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Dunham  Co.,  C.  A.  Chicago,  111. 

Haines  &  Co.,  Wm.  S.,  Philadelphia,  Pa. 

Ideal  Heating  Equipment  Co.,  Cleveland,  O. 
Illinois  Engineering  Co.,  Chicago,  111. 

Illinois  Malleable  Iron  Co.,  Chicago,  II. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  111. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Moline  Heat.  Moline,  Ill. 

Sarco,  Co.,  New  York. 

Sterling  Engineering  Co..  Milwaukee,  Wis. 

Trane  Co.,  La  Crosse,  Wis. 

Webster  &  Co.,  Warren,  Camden,  N.  J. 
HUMIDIFIERS. 

American  Blower  Co.,  Detroit,  Mich. 
Atmospheric  Conditioning  Corp.,  Phila.,  Pa. 
Carrier  Air  Conditioning  Co.,  Buffalo,  N.  Y. 
Carrier  Engineering  Corporation,  New  York. 
W.  L.  Fleisher  Co.,  New  York,  N.  Y. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago  Ill. 

Spray  Engineering  Co.,  Boston,  Mass. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 

HUMIDITY  CONTROL. 

Atlas  Valve  Co.,  Newark,  N.  J. 

American  Blower  Co.,  Detroit,  Mich. 
Atmospheric  Conditioning  Corp.,  Phila.,  Pa. 
Carrier  Engineering  Corporation,  New  York. 
W.  L-  Fleisher  Co.,  New  York,  N.  Y. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago,  Ill. 

HYGROMETERS. 

Jas.  P.  Marsh  &  Co.,  Chicago,  Ill. 

Taylor  Instrument  Cos.,  Richester,  N.  Y. 


INSTRUMENTS. 

Electric  Measuring. 

Cleveland  Instrument  Co.,  Cleveland,  O. 

Taylor  Instrument  Cos.,  Rochester,  N.  Y. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

Indicating  and  Recording. 

Cleveland  Instrument  Co.,  Cleveland,  O. 

E.  Vernon  Hill  Co.,  Chicago,  Ill. 

Johns-Manville,  Inc.,  New  York, 
jas.  P.  Marsh  &  Co.,  Chicago,  Ill. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 

N.  Y. 

Sarco  Co.,  New  York. 

Sixth  City  Sheet  Metal  Works  Co.,  Cleveland,  O. 
Taylor  Instrument  Cos.,  Rochester,  N.^  Y. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pits- 
burgh.  Pa. 

INfTuLATING  MATERIALS. 

American  District  Steam  Co.,  No.  Tonawanda, 

N.  Y. 

Banner  Rock  Products  Co.,  Alexandria,  Ind. 
Century  Conduit  Co.,  Pittsburgh,  Pa. 

Hornung,  J.  C.,  Chicago,  Ill. 

Johns-Manville,  Inc.,  New  York. 

National  Asbestos  Mfg.  Co.,  Jersey  City,  N.  J. 
Ric-Wil  Co.,  Cleveland,  O. 

Weatherstrip  Manufacturers’  Association. 

Wyckoff  &  Sons,  A.,  Elmira,  N.  Y. 

MANOMETERS. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 
N.  Y. 

MECHANICAL  DRAFT  APPARATUS. 

.\merican  Blower  Co.,  Detroit,  Mich. 

Clarage  Fan  Co.,  Kalamazoo,  Mich. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
New  York  Blower  Co.,  Chicago,  111. 

Plant  Engineering  &  liquipment  Co.,  New  York. 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
L.  J.  VVing  Mfg.  Co.,  New  York. 

meters. 

Condensation. 

American  Dist.  Steam  Co.,  No.  _  Tonawanda, 
Central  Station  Steam  Co.,  Detroit,  Mich. 
Hornung,  J.  C.,  Chicago,  Ill. 

.  Plant  Engineering  &  Equipment  Co.,  New  York. 
Feed  Water. 

Central  Station  Steam  Co.,  Detroit,  Mich. 
Simmons  Co.,  John,  110  Center  St.,  New  York. 

(Feed  Water  (Wier  Type). 

Webster  &  Co.,  Warren,  Camden,  N.  J. 

Pitot  Tube. 

•Cmerican  Blower  Co.,  Detroit,  Mich. 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 
N.  Y. 

Steam. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

MOTORS. 

Electric. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

OZONATORS. 

Ozone  Pure-Airifier  Co.,  Chicago,  Ill. 

PAINT,  FOR  HEATED  SURFACES. 
Ric-Wil  Co.,  Cleveland,  O. 

PIPE. 

Soil. 

Simmons  Co.,  John,  110  Center  St.,  New  York. 
Steel. 

Simmons  Co.,  John,  110  Center  St.,  New  York. 
Wrought  Iron. 

Simmons  Co.,  John,  110  Center  St.,  New  York. 
Wood. 

Wyckoff  &  Sons  Co.,  A.,  Elmira,  N.  Y. 

PIPE  BENDING. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Crane  Co.,  Chicago,  Ill. 

Simmons  Co.,  John,  110  Center  St.,  New  York. 
Whitlock  Coil  Pipe  Co.,  Hartford,  Conn. 

PIPE  CASING,  WOOD. 

.^merican  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Wyckoff  &  Son  Co.,  A.,  Elmira,  N.  Y. 

PIPE  HANGERS. 

Jenkins  Bros.,  New  York. 

Simmons  Co.,  John,  New  York. 

PIPE  CUTTING  AND  THREADING 
MACHINES. 

Crane  Co.,  Chicago,  Ill. 

Toledo  Pipe  Threading  Machine  Co.,  Toledo,  O. 

PIPING,  POWER. 

Crane  Co.,  Chicago,  Ill. 

Simmons  Co.,  John,  New  York. 

POWER  PLANT  SUPPLIES. 
American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Crane  Co.,  Chicago,  Ill. 

Illinois  Engineering  Co.,  Chicago,  Ill. 
Tohns-Manville,  Inc.,  New  York. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 


Johns-Manville  Co.,  New  York. 

Plant  Engineering  &  Equipment  Co.,  Now  York. 
Simmons  Co.,  John,  New  York. 

PUMPS. 

Boiler  Feed. 

Advance  Pump  &  Compressor  Co.,  Battle  Creek, 
Mich. 

American  Steam  Pump  Co.,  Battle  Creek,  Mich. 
Buffalo  Steam  Pump  Co.,  Buffalo,  N.  Y. 

Chicago  Pump  Co.,  Chicago,  Ill. 

Nash  Engineering  Co.,  So.  Norwalk,  Conn. 

Plant  Eng’g  &  Equipment  Co.,  New  York. 
Yeomans  Bros.,  Chicago,  Ill. 

Centrifugal. 

Alberger  Pump  &  Condenser  Co.,  New  York. 
Allenclif  Engineering  Co.,  Columbus,  O. 

American  Steam  Pump  Co.,  Battle  Creek,  Mich. 
Buffalo  Steam  Pump  Co.,  Buffalo,  N.  Y. 

Chicago  Pump  Co.,  Chicago,  Ill. 

FCconomy  Pumping  Machinery  Co.,  Chicago,  Ill. 
Nash  F'ngineering  Co..  So.  Norwalk,  Conn. 

Plant  Fingineering  &  Equipment  Co.,  New  York. 
Thomas  Pump  VVorks,  New  York. 

Yeomans  Bros.  Co.,  Chicago,  111. 

Condensation. 

.\merican  Steam  Pump  Co.,  Battle  Creek,  Mich. 
.\llenclif  lingineering  Co.,  Columbus,  O. 

Chicago,  Pump  Co.,  Chicago,  Ill. 

Economy  Pumping  Machinery  Co.,  Chicago,  Ill. 
Ideal  Heating  Equipment  Co.,  Cleveland,  O. 
Nash  lingineering  Co.,  So.  Norwalk,  Conn. 
Thomas  Pump  works.  New  York. 

Thompson  Mfg.  Co.,  Des  Moines,  la. 

Trane  Co.,  La  Crosse,  Wis. 

Yeomans  Bros.  Co.,  Chicago,  Ill. 

Rotary. 

Conuersville  Blower  Co.,  Connersville,  Ind. 

Nash  ICngineering  Co.,  So.  Norwalk,  Conn. 
Thomas  Pump  Works,  New  York. 

Thompson  Mfg.  Co.,  Des  Moines,  la. 

United  Vacuum  Appliance  Division,  Conners¬ 
ville,  Ind. 

Westinghouse  F^lectric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

Steam. 

.Advance  Pump  &  Compressor  Co.,  Battle  Creek. 
Mich. 

American  Steam  Pump  Co.,  Battle  Creek,  Mich. 
Buffalo  Steam  Pump  Co.,  Buffalo,  N.  Y. 

Ideal  Heating  F^quipment  Co.,  Cleveland,  O. 
Nash  F'ngineering  Co..  So.  Norwalk,  Conn. 

Plant  Engineering  &  Equipment  Co.,  New  York. 

Turbine. 

.Alberger  Pump  &  Condenser  Co.,  New  York. 
Buffalo  Steam  Pump  Co.,  Buffalo,  N.  Y. 

Nash  Engineering  Co.,  So.  Norwalk,  Conn. 
Yeomans  Bros.,  Chicago,  Ill. 

Vacuum. 

•American  Steam  Pump  Co.,  Battle  Creek,  Mich. 
Bishop  &  Babcock  Co..  Cleveland,  O. 

Buffalo  Steam  Pump  Co.,  Buffalo,  N.  Y. 

Chicago  Pump  Co.,  Chicago,  Ill. 

Connersville  Blower  Co.,  Conner.sville,  Id. 
FCconomy  Pumping  Machinery  Co.,  Chicago,  Ill. 
McAlear  Mfg.  Co.,  Chic^o,  Ill. 

Nash  Engineering  Co.,  So.  Norwalk,  Conn. 
Thompson  Mfg.  Co.,  Des  Moines,  la. 

Trane  Co.,  La  Crosse,  Wis. 

\\’estinghouse  F^lectric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

Yeomans  Bros.,  Chicago,  Ill. 

PYROMETERS. 

Cleveland  Instrument  Co.,  Cleveland,  O. 

Taylor  Instrument  Cos..  Rochester,  N.  Y. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

RADIATOR  HANGERS. 

Gloeckle,  Jr.,  A.  F.,  Rochester,  N.  Y. 

Hartman  Co.,  Chas.,  Brooklyn,  N.  Y. 

Healy-Ruff  Co.,  Minneapolis,  Minn. 

RADIATORS,  STEAM  AND  WATER. 
.American  Radiator  Co.,  Chicago,  Ill. 

Gurney  Heater  Mfg.  Co.,  Boston,  Mass. 
International  Heater  Co.,  Utica,  N.  Y. 

Simmons  Co.,  John,  New  York. 

RECEIVERS. 

Air. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Sterling  Engineering  Co.,  Milwaukee,  Wis. 
Condensation. 

Advance  Pump  &  Compressor  Co.,  Battle  Creek. 
Mich. 

Allenclif  Engineering  Co.,  Columbu^  O. 
American  Steam  Pump  Co.,  Battle  Creek,  Mich. 
Chicago  Pump  Co.,  Chicago,  Ill. 

Davis  Regulator  Co.,  G.  M.,  Chicago,  Ill. 
Economy  Pumping  Machinery  Co.,  Chicago,  Ill. 
McAlear  Mfg.  Co.,  Chicago,  Ill. 

Thomas  Pump  Works,  New  York. 

Yeomans  Bros.,  Chicago,  Ill. 

REGULATORS. 

Boiler-Feed. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Thomas  Pump  Works,  New  York. 

National  Re^lator  Co.,  Chicago,  Ill. 
Wright-Austin  Co.,  Detroit,  Mich. 
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BOOKS  ON  HEATING  AND  VENTILATING 


MECHANICAL  EQUIPMENT  OF  FEDERAL  BUILDINGS.  By 
Nelson  S.  Thompson.  Third  revised  edition,  covering  the  basic  data 
used  by  the  Treasury  Department  in  the  design  of  the  entire  mechanical 
equipment  of  Federal  Buildings  under  its  control.  Includes  data  on 
heating  and  ventilating,  plumbing,  drainage  and  water  supply  systems, 
gas  piping,  conduit,  and  wiring  systems,  lighting  fixtures,  elevators, 
small  power  plants,  motors  and  controlling  apparatus,  vacuum  clean¬ 
ing  systems,  operating  data,  etc.  Size  6x9  in.  400  pages.  Cloth  $4.00. 

VENTILATING  DUCTS.  By  C.  E.  Pearce.  A  set  of  six  tables  printed 
on  heavy  Bristol  board,  for  rapidly  estimating  the  superficial  _  area  and 
weights  of  galvanized  iron  rectangular  ducts  used  in  ventilating  work. 
Size  7x9  in.  Price,  SO  cents. 

MECHANICAL  EQUIPMENT  OF  BUILDINGS.  Vol.  1.  Heating  and 
Ventilation.  By  Louis  A.  Harding  and  Arthur  C.  Willard.  _  One  of  the 
most  complete_  treatises  ever  published  on  this  subject.  Written  for  the 
practicing  engineer,  as  well  as  for  the  student.  Size  7  x  9V5  in.,  flexible 
binding.  621  pages  and  profusely  illustrated.  Price  $6.00. 

Vol.  II.  Power  Plants  and  Refrigeration.  An  equally  complete 
treatise,  illustrating  and  describing  in  detail  modern  power-plant  design 
and  refrigerating  practice.  Size  6^x9^  in.,  flexible  binding.  766 
pages,  many  illustrations.  Price  $7.00. 

Vol.  III.  Miscellaneous  Building  Equipment  in  preparation,  includ¬ 
ing  lighting,  elevators,  vacuum  cleaning,  sprinkler  systems,  plumb¬ 
ing,  etc. 

HEATING  AND  VENTILATION.  By  Prof.  John  R.  Allen  and  J.  H. 
Walker.  This  is  the  latest  work  to  make  its  appearance  on  this  subject 
and  is  designed  as  a  text  book  for  use  in  the  engineering  and  archi¬ 
tectural  schools,  as  well  as  for  the  practicing  engineer  and  architect. 
Size  6x9  in.,  305  pages.  Cloth,  $3.50. 

STEAM  PIPING,  ITS  ECONOMICAL  DESIGN  AND  CORRECT 
LAYOUT.  By  A.  Langstaff  Johnston,  Jr.  An  analysis  of  the  factors 
governing  the  flow  of  steam  in  pipes  with  numerous  large  curves  for 
use  in  solving  the  problems  of  practical  installation  and  determining 
the  most  economical  size  of  pipe  for  any  given  set  of  conditions. 
Pp.  62.  Size  5  X  7J4  in.  Cloth,  $2.00. 

PROGRESSIVE  FURNACE  HEATING.  By  Alfred  G.  King.  A  prac¬ 
tical  manual  of  designing,  estimating  and  installing  modern  systems  for 
heating  and  ventilating  buildings  with  warm  air.  Written  especially  for 
contractors  and  mechanics.  Size  6  x  9  in.  280  pages.  189  illustrations. 
Price,  $3.00,  postpaid. 

PIPE  FITTING  CHARTS.  By  William  G.  Snow.  A  valuable  reference 
work  for  the  solution  of  knotty  problems  in  connecting  up  steam  radi¬ 
ators,  boilers  and  the  variety  of  appliances  used  in  combination  high  and 
low  pressure  plants.  285  illustrations.  Price,  $2.00. 

STEAM  POWER  PLANTS:  Their  Design  and  Construction.  By  Henry 
C.  Meyer,  Jr.,  M.  E.  Third  edition,  fully  revised.  One  of  the  standard 
works  on  the  design  and  construction  of  power  plants.  Covert  propor¬ 


tioning  boilers,  selection  and  writing  specifications  for  steam  engines, 
selection  and  arrangement  of  auxiliaries,  construction  of  chimneys,  coal 
handling,  etc.  219  pages.  Size  6x9  in.  Illustrated  with  folding 
Plates.  Price,  $2.00  postpaid. 

DESIGNING  HEATING  AND  VENTILATING  SYSTEMS.  By  Charles 
A.  Fuller.  A  text  book  which  treats  both  the  theoretical  and  practical 
side  of  the  subject  in  a  simple,  but  clear  and  comprehensive  manner. 
Instruction  given  covering  the  design  any  kind  of  heating  or  ventilating 
system.  224  pages.  Size  6  x  9  in.  78  figs,  and  37  tables.  Cloth,  $2.50. 

PRACTICAL  STEAM  AND  HOT  WATER  HEATING.  By  Alfred  G. 
King.  Containing  over  300  detailed  illustrations.  The  book  is  a  work¬ 
ing  manual  for  heating  contractors,  journeymen  steam  fitters,  architects 
and  builders.  Describes  various  systems,  of  heating  and  ventilation  and 
includes  useful  data  and  tables  for  estimating,  installing  and  testing  such 
systems.  8vo.  367  pages.  Price,  $3.50. 

.MECHANICS  OF  HEATING  AND  VENTILATING.  By  Konrad  Meier. 
Including  a  series  of  ten  charts  containing  data  relating  to  the  flow  of 
water,  steam  and  air,  collected  by  Mr.  Meier  during  an  experience  of  26 
years  in  heating  and  ventilating  work,  both  in  this  country  and  abroad. 
Each  of  the  charts  replaces  a  series  of  tables  on  the  subject,  giving  at  a 
glance  the  result  of  a  calculation  from  any  combination  of  factors.  161 
pages,  illustrated,  with  ten  large  charts.  Size  6x9  in.  Price,  $5.00. 
Separate  sets  of  charts,  printed  on  cloth,  with  lines  in  different  colors 
and  mounted  on  boards.  Single  charts,  $1.50.  Sets  of  ten,  $15.00. 

HEATING  AND  VENTILATING  BUILDINGS,  a  standard  manual  for 
heating  engineers  and  architects.  By.  Prof.  R.  C.  Carpenter.  Sixth 
edition,  largely  rewritten.  577  pages,  277  illustrations,  8vo,  cloth,  $3.50. 

HANDBOOK  FOR  HEATING  AND  VENTILATING  ENGINEERS. 
By  James  D.  Hoffman.  Fourth  edition  of  this  important  work,  entirely 
rewritten  and  reset.  A  standard  manual  covering  theory  and  practice, 
with  special  chapters  on  heat  losses,  furnace  heating,  water  and  steam 
heating,  mechanical  vacuum  heating,  mechanical  warm-air  heating, 
temperature  control,  electrical  heating  and  refrigeration.  With  appen- 
di.x  of  75  tables.  Size  4J4  x  6}4  in.  Pp.  478.  Price  $4.50,  postpaid. 

CENTRAL  STATION  HEATING— By  Byron  T.  Gifford.  Second  edi 
tion.  Important  new  chapters  on  costs  and  accounting,  replacement  and 
renewal  reserve  and  how  to  figure  it,  and  economics  and  design  of  high- 
pressure  distribution  systems  are  included  in  the  new  edition  of  this 
work,  which  presents  the  most  advanced  practice  in  central  station 
heating,  both  steam  and  hot  water.  Central  Station  Heating  is  used 
as  a  guide  in  many  states  of  the  public  utility  commissions.  280  pages 
with  46  illustrations  including  40  pages  of  miscellaneous  engineering 
data.  Size  6x9’/i  ins.,  bound  in  cloth.  Price  $4.00. 


Price  $4.00. 


DISTRICT  HEATING.— By  S.  Morgan  Bushnell  and  Fred  B.  Orr. 
This  book  not  onljr  imparts  a  general  knowledge  of  district  heating,  but 
contains  man^  points  on  economical  operation,  as  illustrated  in  the 
methods  practiced  by  central  station  heating  companies  which  have  been 
successful  in  this  field.  Comparative  data  are  also  presented  indicating 
the  prices  that  can  reasonably  be  charged  for  heating  service.  Size  6x9 
in.  300  pages.  81  figs.  Cloth,  $4.00. 
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Air  Conditioning  and  Drying 


Humidification 

Heating 


Dehumidification 

Ventilation 


Cooling 

Purification 


High  Temperature  Air  Heaters  for 
Processing 
up  to  1000°  F. 

Jf'e  invite  rorrenpontience 


Baking 


Make  “Every  day  a  good  day”  with 
MANUFACTURED  WEATHER 


FRESH  AIR  for  THEATRES 

AND  ALL  AUDITORIUMS 


The  “Notch”  Diffus¬ 
er  will  distribute  the 
air  uniformly. 

It  is  easily  adjusted 
to  different  openings 
and  locked. 


PATENTED 


Made  of  Cast  Iron  and  for  either  wood  or  concrete  floors 
ALSO  AISLE  HOODS  DAMPER*  AND  SCREW  TYPES 

Knowles  Mushroom  Ventilator  Co. 
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Damper* 

American  Dist.  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Atlas  Valve  Co.,  Newark,  N.  J. 

American  Radiator  Co.,  Chicago,  lU. 

Bishop  &  Babcock  Co.,  Cleveland,  O. 

Davis  Regulator  Co.,  G.  M.,  Chicago,  Ill. 
McAlear  Mfg.  Co.,  Chicago,  Ill. 

Moline  Heat,  Moling  Ill.  . 

National  Regulator  Co.,  Chicago,  Ill. 

Plant  Engineering  &  Equipment  Co.,  New  York. 
Sixth  City  Sheet  Metal  Works  Co.,  Clevel^d.O. 
Sterling  Engineering  Co.,  Milwaukee,  Wis. 
Trane  Co.,  Ea  Crosse,  Wis. 

E.  j.  Wing  Mfg.  Co.,  New  \ork. 

Pressure* 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Atlas  Valve  Co.,  Newark,  N.  J. 

Crane  Co.,  Chicago,  Ill. 

Davis  Regulator  Co.,  G.  M.,  Chicago,  Ill. 

Foster  Engineering  Co.,  Newark,  N.  J. 

Fulton  Co.,  Knoxville,  Tenn. 

Hornung,  J.  C.,  Chicago,  Ill. 

Illinois  Engineering  Co.,  Chicago,  111. 

McAlear  Mfg.  Co.,  Chicago. 

Mason  Regulator  Co.,  Boston,  Mass. 

National  Regulator  Co.,  Chicago,  Ill. 

Temperature. 

American  Radiator  Co.,  Chicago,  Ill. 

Atlas  Valve  Co.,  Newark,  N.  J. 

Bishop  &  Babcock  Co.,  Cleveland,  O. 

Carrier  Engineering  Corporation,  New  York. 
Fulton  Co.,  Knoxville,  Tenn. 

Ifornung,  J.  C.,  Chicago,  Ill. 

iohnson  Service  Co.,  Milwaukee,  Wis. 

IcAlear  Mfg.  Co.,  Chic^q,  Ill. 

National  Regulator  Co.,  Chicago,  Ill. 

Powers  Regulator  Co.,  Chicago,  Ill. 

Sarco  Co.,  New  York.  „  .  ^  tvt  v 

Taylor  Instrument  Cos.,  Rochester,  rn.  i. 
SEPARATORS. 

Oil. 

Griscom-Russell  Co.,  New  York. 

American  District  Steam  Co.,  No.  Tonawanda, 
N  Y. 

Bishop  &  Babcock  Co.,  Cleveland,  O. 

Crane  Co.,  Chicago,  Ill. 

Griscom-Russell  Co.,  New  York. 

Illinois  Engineering  Co.,  Chicago,  111. 

McAlear  Mfg.  Co^  Chicago.  Ill. 

Patterson-Kelley  Co.,  New  York. 

Plant  Engineering  &  Equipment  Co.,  New  York. 
Sims  Co.,  Erie,  Pa.  „  ,  xt  y 

Webster  &  Co.,  Warren  Camden,  N.  J. 
W’right-Austin  Co.,  Detroit,  Mich. 

SHEET  METAE  CONSTRUCTION. 
Hartmann  Co.,  Charles,  Brooklyn,  N.  Y. 

SPRAY  COOLING  SYSTEMS. 
Atmospheric  Conditioning  Corp.,  Phila,,  Ba. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
Spray  Engineering  Co.,  Boston,  Mass. 

STACK  linings 
Johns-Manville,  Inc.,  New  York. 

STRAINERS. 

Oil. 

Griscot#  Russell  ’ 

American  Dist.  Steam  Co.,  No.  Tonawanda, 
N  Y 

Central' Station  Steam  Co^  Detroit,  Mich. 
Illinois  Engineering  Co.,  Chicago,  111. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Wright-Austin  Co.,  Detroit,  Mich. 
THERMOMETERS,  RECORDING  AND  INDI* 
GATING. 

American  Steam  Gauge  &  Valve  Mfg.  Co., 
Boston,  Mass.  ,  • 

Cleveland  Instrument  Co.,  Cleveland,  O. 

E.  Vernon  Hill  Co.,  Chicago,  Ill.  ^  , 

Schaeffer  &  Budenberg  Mfg.  Co.,  Brooklyn, 
N.  Y. 

Taylor  Instrument  Cos.,  Rochester,  N.  Y. 
Water* 

Marsh  &  Co.,  Jas.  P.,  Chi^go,  Ill. 

THERMOSTATS. 

American  Radiator  Co.,  Chicago,  Ill. 

Atlas  Valve  Co.,  Newark,  N.  J. 

Bishop  &  Babcock  Co.,  Cleveland,  O. 

Fulton  Co.,  Knoxville,  Tenn. 

Johnson  Service  Co.,  Milwaukee,  Wis. 

Powers  Regulator  Co.,  Chicago,  Ill. 

Sarco  Co.,  New  York. 

TRAPS. 

Condenser. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Radiator. 

Bishop  &  Babcock  Co.,  Cleveland,  O. 

Dole  Valve  Co.,  Chicago,  Ill.^„ 

Dunham  Co.,  C.  A.,  Chicago.  Ill. 

Hoffman  Specialty  Co.,  New  York  . 

Ideal  Heating  Equipment  Cleveland,  O. 
Illinois  Engineering  Co.,  Chicago,  Ill. 
lohns-Manville,  Inc.,  New  York. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  Ill. 

Moline  Heat.  Moline,  Ill. 

Sarco  Co.,  New  York. 

Sterling  Engineering  Co..  Milwaukee,  Wis. 
Trane  Co.,  La  Crosse,  Wis. 

Webster  &  Co.,  Warren,  Camden.  N.  J. 

Return. 

American  Blower  Co..  Detroit.  Mich. 

Dunham  Co..  C.  A.,  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Illinois  Engineering  Co.,  Chicago,  Ill. 


Jas.  P.  Marsh  &  Co.,  Chicago,  Ill. 

Sterling  Engineering  Co.,  Milwaukee,  Wis. 
Trane  Co.,  La  Crosse,  Wis. 

Webster  &  Co.,  Warren,  Camden,  N.  J. 

Steam. 

American  Blower  Co.,  Detroit,  Mich. 

American  Steam  Gauge  &  Valve  Mfg.  Co., 
Boston,  Mass. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Central  Station  Steam  Co.,  Detroit,  Mich. 

Crane  Co.,  Chicago,  Ill. 

Davis  Regulator  Co.,  G.  M.,  Chicago,  Ill. 
Dunham  .Co.,  C.  A  .,  Chicago,  Ill. 

Haines  &  Co,.  Wm.  S.,  Philadelphia,  Pa. 
Hoffman  Specialty  Co.,  New  York. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

Jenkins  Bros.,  New  York. 

Johns-Manville,  Inc.,  New  York. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  Ill. 
Patterson-Kelley  Co.,  New  York. 

Plant  Engineering  &  Equipment  Co.,  New  York. 
Sarco  Co.,  New  York. 

Simmons  Co.,  John,  New  York. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
Trane  Co.,  La  Crosse,  Wu. 

Vacuum. 

American  Blower  Co.,  Detroit,  Mich. 

Bishop  &  Babcock  Co.,  Cleveland,  O. 

Dunham  Co.,  C.  A^  Chicago,  Ill. 

Hoffman  Specialty  Co.,  New  York. 

Ideal  Heating  Equipment  Co.,  Cleveland,  O. 
Illinois  Engineering  Co.,  Chicago,  Ill. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Sarco  Co.,  New  York. 

Sterling  Engineering  Co.,  Milwaukee,  Wis. 
Webster  &  Co.,  Warren,  Camden,  N.  J. 

TURBINES,  STEAM. 

Buffalo,  Forge  Co.,  Buffalo,  N.  Y. 

Sturtevant  Co.,  B.  F.,  Hyde  Parl^  Boston,  Mass. 
Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

L.  J.  Wing  Mfg.  Co.,  New  York. 

TURBOBLOWERS. 

Westinghouse  Electric  &  Mfg.  Co.,  East  Pitts¬ 
burgh,  Pa. 

UNDERGROUND  PIPE  CONDUITS. 
American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Century  Conduit  Co.,  Pittsburgh,  Pa. 

Hornung,  J.  C.,  Chicago,  Ill. 

Johns-Manville,  Inc.,  New  York. 

National  Asbestos  Mfg.  Co.,  Jersey  City,  N.  J. 
Ric-Wil  Co.,  Cleveland,  O. 

Wyckoff  &  Son  Co.,  A.,  Elmira,  N.  Y. 

VACUUM  CLEANING  APPARATUS. 
American  Radiator  Co.,  Chicago,  Ill. 

Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
United  Vacuum  Appliance  Division,  Conners- 
ville  Id. 

VALVES. 

Air  (Automatic). 

American  Radiator  Co.,  Chicago,  Ill. 
Commonwealth  Brass  Corporation,  Detroit,  Mich. 
Fulton  Co.,  Knoxville,  Tenn. 

W'm.  S.  Haines  &  Co..  Philadelphia.  Pa. 

Jenkins  Bros.,  New  York. 

Marsh  &  Co.,  Jas.  P.,  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ilk 
Hoffman  Specialty  Co.,  New  York. 

Simmons  Co.,  John,  New  York. 

Air  Relief. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Fulton  Co.,  Knoxville,  Tenn. 

Jenkins  Bros.,  New  York. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Sterling  Engineering  Co.,  Milwaukee,  Wis. 

The  Wm.  Powell  Co.,  Cincinnati,  O. 

Webster  &  Co.,  Warren,  Camden,  N.  J. 

Back  Pressure. 

Crane  Go.,  Chicago,  Ill. 

Griscom-Russell  Co.,  New  York. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

Jenkins  Bros.,  New  York. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Simmons  Co.,  John,  New  York. 

Balanced. 

American  District  Steam  Co.,  No.  Tonawanda, 
N.  Y. 

Atlas  Valve  Co.,  Newark,  N.  J. 

Davis  Regulator  Co.,  G.  M.,  Chicago,  Ill. 
Illinois  Engineering  Co.,  Chicago,  Ill. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Blow-Off. 

Crane  Co.,  Chicago,  Ill. 

Jenkins  Bros.,  New  York. 

Simmons  Co.,  John.  New  York. 

The  Wm.  Powell  Co^  Cincinnati,  O. 

Check. 

Crane  Co.,  Chicago,  Ill. 

Jenkins  Bros.,  New  York. 

Kennedy  Valve  Mfg.  Co.,  Elmira,  N.  Y. 

The  Wm.  Powell  Co.,  Cincinnati,  O. 

Simmons  Co.,  John,  New  York. 

Gate. 

American  District  oteam  Co.,  No.  Tonawanda, 
N.  Y. 

Crane  Co.,  Chicago,  Ill. 

Dole  Valve  Co..  Chicago,  Ill. 

Jenkins  Bros.,  New  York. 

Kennedy  Valve  Mfg.  Co.,  Elmira,  N.  Y. 

Marsh  Valve  Co.,  Erie,  Pa. 

Simmons  Co.,  John,  New  York. 

The  Wm.  Powell  Co.,  Cincinnati.  O. 

Globe,  Angle  and  Cross. 

Crane  Co.,  Chicago,  Ill. 


Dole  Valve  Co.,  Chicago,  Ill. 

Illinois  Engineering  Co.,  Chicago,  Ill. 

Jenkins  Bros.,  New  York. 

Kennedy  Valve  Mfg.  Co.,  Elmira  N  V 
Marsh  Valve  Co.,  Erie,  p’a  ‘ 

S?"  York. 

The  Wm.  Powell  Co.,  (Tincinnati,  O, 

Atloo  I  ")f°*AULIC-OPERATING. 

Atlas  Valve  Co.,  Newark,  N.  J. 

Crane  Co.,  Chicago,  Ill.  ^ 

r-  r-u-  Non-Return. 

Crane  Co.,  Chicago,  III. 

Davis  Regulator  Co.,  G.  M.,  Chicago  Ill 
Tint?’®  Engineering  Co.,  Chicago,  fll.’ 

Bros.,  New  York. 

McAlear  Mfg.  Co.,  Chicago,  Ill. 

Simnmns  (^.,  John,  New  York. 

The  Wm.  Powell  Co.,  Cincinnati,  O. 

A  „  Radiator. 

American  Radiator  Co.,  Chicago,  Ill 
American  District  Steam  Co.,® No.  Tonawanda. 

Atlas  Valve  Co.,  Newark,  N.  J. 

Bishop  Babcock  Co..  Cleveland.  O 

c™rc”?'q.®a"s 

Lubricator  Co.,  Detroit,  Mich 
Dole  Valve  Co.,  Chicago,  Ill.  ’ 

Dunham  Co.,  C.  A.,  Chicago,  Ill. 
hulton  Co.,  Knoxville,  Tenn. 

Gorton  &  Lidgerwood  Co.,  New  York 

'  Mass- 

Ideal  Heating  Equipment  Co.,  Cleveland  O 
Illinois  Engineering  Co..  Chicago  III  ’ 

Jenkins  Bros.,  New  York  ®  ’  ^  ' 

Mc"p  M 

Pa- 

Pittsburgh  Engineering  Co.,  Pittsburgh  Pa 
Simmons  Co..  John,  New  York.  ®  ’ 

Tif/  -  Milwaukee,  Wis 

TrL^r-  Co.,  Cincinnati,  O. 

vu  Co.,  La  Crosse,  Wis. 

Webster  &  Co.,  Warren,  Camden,  N.  J. 

Reducing. 

American  District  Steam  Co..  No.  Tonawanda. 

Atlas  Valve  Co.,  Newark.  N.  J 

Davis  Re^lator  Co.,  G.  M.  Chicago  HI 

Dunham  Co.,  C.  A..  Chicago.  Ill  ®  ’ 

Co.,  Knoxville,  Tenn. 

Engineering  Co.,  Chicago.  Ill. 

Jenkins  Bros.,  New  York. 

Johnson  Service  Co.,  Milwaukee,  Wis. 

Kennedy  Valve  Mfg.  Co.,  Elmira  N  Y 
McAlear  Mfg.  Co.,  Chicago,  Ill  ’ 

Mason  Regulator  Co.,  Boston,  Mass. 

Powers  Re^latqr  Co..  Chicago,  HI. 

The  Wm.  Powell  Co.,  Cincinnatti,  O. 
Regulating. 

Amerkan  District  Steam  Co.,  No.  Tonawanda, 

Atlas  Valve  Co.,  Newark,  N.  J. 

Fulton  Co.,  Knoxville,  Tenn 
Hornung  J.  C.,  Chicago,  111. 

Ilimois  Engineering  Co..  Chicago,  HI. 

Jenkins  Bros.,  New  York. 

McAlear  Mfg.  Co..  Chicago,  Ill. 

Ttf." Equipment  Co..  New  York 
The  Wm.  Powell  Co..  Cincinnati.  6. 

Safety. 

American  District  Steam  Co.,  No.  Tonawanda. 
Bros.,  New  York. 

The  Wm.  Powell  Co.,  Cincinnati,  O. 

Stop  and  Check  (See  Valves.  Non-Return  ) 

.  ventilating  HEATERS. 
American  Blower  Co.,  Detroit,  Mich. 

American  Radiator  Co.,  Chicago,  Ill. 

Bayley  Mfg.  Co.,  Milwaukee,  Wis. 

Buffalo  Forge  Co..  Buffalo,  N.  Y. 

P,  Fan  Co.,  Kalamazoo,  Mich, 

Hersh  Brothers  Co..  .Mlentown.  Pa. 

New  York  Blower  Co..  Chicago.  Ill 
Sturtevant  Co.,  B.  F.,  Hyde  Park,  Boston,  Mass. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 

VENTILATING  SYSTEMS. 

American  Blower  Co.,  Detroit,  Mich. 
Atmospheric  Conditioning  Corp.,  Phila..  Pa. 
BaUerm^-Truitt  (To.,  Chicago,  Ill. 

Buffalo  Forge  Co.  Buffalo,  N.  Y. 

Corporation’  New  York. 

L.  Fleisher  Co.,  New  York,  N.  Y. 

Hackney  Mfg.  Co.,  St.  Paul,  Minn. 

Heri^  Brothers  Co.,  .•Mlentown,  Pa. 

Hg  Electric  Ventilating  Co..  Chicago,  Ill. 
Massachusetts  Blower  Co.,  Watertown,  Mass. 
Moline  Heat,  Moline,  Ill. 

New  York  Blower  Co.,  Chicago,  Ill. 

Skinner  Bros.  Mfg.  Co..  St.  Louis,  Mo. 
Sturtevant  Co  B.  F.,  Hyde  Park,  Boston,  Mass. 
L.  J.  Wing  Mfg.  Co.,  New  York. 

ill  i-  -n  ..ventilators. 

n  «  Ventilator  Co..  Detroit,  Mich. 

Buffalo  Forge  Co..  Buffalo,  N.  Y. 

Buckeye  Blower  Co.,  Columbus,  O. 

Hersh  Brothers  Co..  Allentown.  Pa. 
Johns-Manville  Co.,  H.  W.,  New  York 
New  York  Blower  Co.,  Chicago,  Ill. 

Jv.  J.  Wing  Mfg.  Co.,  New  York. 

Mushroom. 

Hersh  Brothers  Co.,  Allentown,  Pa. 

Knowles  Mushroom  Ventilator  Co.,  New  York 
New  York  Blower  Co.,  Chicago,  Ill. 


Please  mention  The  Heating  and  Ventilating  Magazine  when  xou  write. 
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The 

HORNUNG 
Magnetic  Valve 

This  is  the  little  valve  used  as  a  pilot  on 
all  sizes  of  HORNUNG  PRESSURE  and 
TEMPERATURE  CONTROL  VALVES. 
It  has  many  other  uses. 

Ask  for  Cata!ogue  No.  14 

CENTRAL  HEAT  APPLIANCES 


J.  C.  HORNUNG 
343  South  Dearborn  St. 


Chicago 


MANUFACTURERS  OF 

Equipment  and  Supplies  for 
Central  Station  Heating  Plants. 

Copper*Diaphragm  |  Slip  Joints,  Anchor  I  Collars,  Manhole 
Expansion  Joints.  I  Crosses,  Line  An>  Curbs,  Pipe  Guides 
I  chors.  I 

The  Detroit  Condensation  Meter 
The  Detroit  Feed  Water  Meter 

CENTRAL  STATION  STEAM  CO. 

DETROIT,  MICH. 


Chicago  Office: 

902  First  National  Bank  Bldg. 


Minneapolis  Office: 

802  Metropolitan  Life  Bldg. 


By  Repute  ''Always Reliable 

Mason  Reducing  Valves  have  an  extraordinary  reputation 
for  three  things — long  life,  continuous  service  and  reliabil¬ 
ity,  which  is,  alter  all,  onlyj  a  natural  tribute  earned 
through  merit. 

A  MASON 

REDUCING 
M  VALVES 

are  made  in  many  types  and 
sizes,  and  every  type  and 
everv  size  can  be 
depended  upon  to 
reduce  and  main- 
tain  pressure  at  the 
proper  delivery 
point,  regardless 
the 

the  initial  pressure. 

To  make  j  our  assurance 
doubly  sure,  Mason  service 
b  never  separated  from 
Mason  products. 

t  if  pressure  regulation 

problems  trouble  you, 
make  use  of  our  service. 

MASON  REGULATOR  COMPANY 

Boston,  Mass.  San  Francisco,  Gal.  Montreal,  Canada 


No.  420  Wall  Cab¬ 
inet.  one  of  several 
types  manufac¬ 
tured,  adapted  for 
indicating  and  re¬ 
cording  tempera¬ 
ture 


The  Cleveland  Electric 
Thermometer  affords  the 

custodian  or  engineer  means  of  in¬ 
stantly  and  accurately  determining 
the  temperature  of  any  room  or  the 
outside  atmosphere,  without  leav¬ 
ing  his  office. 

This  results  in  uniform  heating, 
complying  with  state  and  municipal 
laws  pertaining  to  public  buildings 
and  also  saves  fuel. 

The  Cleyeland  Instrument  Co. 

6523  Euclid  Are.,  CleTsland,  Ohio 
New  York  Reps.:  Herman  H.  Stri|;ht  &  Co. 


DATA  SHEETS  ON 
Heating  and  Ventilation 

PRICE  5  CENTS  PER  SHEET 
Special  Prices  for  Sets  and  Binder 


OVER  168  Data  Sheets  reprinted  from  THE  HEATING  AND  VENTILATING 
MAGAZINE  are  now  available,  dealing  with  such  subjects  as  B.  T.  U.  Losses, 
Computing  Heat  Losses,  Air  Changes,  Ducts  and  Flues,  Chimneys,  Fittings,  Flow 
of  Steam  in  Pipes,  One-Pipe  Steam  Systems,  Vacuum  Heating  Systems,  and  Water 
Heating  Systems.  Many  of  these  form  complete  sets. 

These  Data  Sheets  represent  the  practice  followed  in  some 
of  the  most  important  engineering  offices  in  the  country 
Send  for  folder  giving  full  list,  as  well  as  prices  of  special  sets 


HEATING  AND  VENTILATING  MAGAZINE  CO.,  1123  Broadway,  New  York 
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Advance  Pump  &  Compressor  Co. . . .  20 

Alberger  Heater  Co .  91 

Alberger  Pump  &  Condenser  Co....  90 
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Carrier  Engineering  Corp .  95 
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Hackney  Manufacturing  Co .  72 
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Economy  Pumping  Machinery  Co...  86 

Excelso  Specialty  Works .  82 

Fleisher  Co.,  W.  L .  19 

Fulton  Co .  16 


Xash  Engineering  Co . .  66 

National  Asbestos  Co .  91 

National  Regulator  Co .  21 

New  York  Blower  Co .  76 

Ozone  Pure  Airifier  Co . 8-9 

Page  Boiler  Co.,  Wm.  H .  98 


Ideal  Heating  Equipment  Co .  84 

Ilg  Electric  Ventilating  Co .  68 

Illinois  Engineering  Co .  22 

Illinois  Malleable  Iron  Co .  6 

International  Heater  Co .  6 

Jenkins  Bros .  69 

Johnson  Service  Co .  24 

Johns-Manville,  Inc . 69 

Kennedy  Valve  Mfg.  Co .  10 

Knowles  Mushroom  Ventilator  Co. 

70  and  95 

Landers,  Frary  &  Clark .  7 

Marsh  &  Co.,  Jas.  P .  3 

Marsh  Valve  Co .  90 

Mason  Regulator  Co .  97 

Massachusetts  Blower  Co .  77 

McAlear  Mfg.  Co .  22 

McDonald  Under-Seat  Valve  Co _  17 

Mellish-Hayward  Co .  81 

Moline  Heat .  13 


Patterson-Kelly  Co . .  21 

Pittsburgh  Engineering  Co .  82 

Plant  Engineering  &  Equipment  Co..  87 

Powell  Co.,  Wm .  88 

Powers  Regulator  Co .  14 

Ric-Wil  Co .  91 

Ross  Heater  &  Mfg.  Co . 84 

Sarco  Co .  15 

Schaeffer  &  Budenberg  Mfg.  Co....  86 

Simmons  Co.,  John .  4 

Sims  Co.,  The .  89 

Sixth  City  Sheet  Metal  Works  Co. . .  83 

Skinner  Bros.  Mfg.  Co .  99 

Standard  Heater  Co .  7 

Sterling  Engineering  Co .  87 

Sturtevant  Co.,  B.  F .  75 

Taylor  Instrument  Cos .  81 

Thomas  Pump  Works .  20 

Thompson  Mfg.  Co... .  20 

Toledo  Pipe  Threading  Machine  Co.  89 

Trane  Co .  12 

United  Vacuum  Appliance  Div.  . .  7 

Utica  Heater  Co .  93 

Webster  &  Co.,  Warren .  15 

Westinghouse  Elec.  &  Mfg.  Co .  79 
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Wing  Mfg.  Co.,  L.  J .  74 

Wright-Austin  Co .  1C 

Wyckoff  &  Son  Co.,  A .  91 

Yeomans  Bros.  Co .  20 


PAGE  BOILERS 


[ARE  KNOWN  AS 


“THE  DISTINGUISHED 
SERVICE  LINE” 


not  only  on  account  of  their 
exceptionally  efficient  performance 
and  durability,  but  from  the 
service  given  customers’  require¬ 
ments  on  deliveries,  etc. 


Our  complete  catalog  tells  you  all  about 
them«  Sent  free  upon  request. 


The  Wm.  H.  Page  Boiler  Co. 


The  oldest  and  largest  makers  of  boilers 
exclusively 


MONARCH 


VOLUNTEER 


SALES  OFFICES  AND  WAREHOUSES 
PHILADELPHIA 
it.  1718  Sansom  St. 


CLEVELAND 
Builders  Exchange 


FACTORY 
Meadville,  Pa. 


BOSTON 

379  Commercial  St. 


NEW  YORK 
141  W.  36th  St. 


Makars  of  a  complete  tine  of  Round  and  Square  Boilers  for  every  class  of  building 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 
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Cold  Air  _ 
Dr^wn  in 
by  /^n 


ieAT«Rv 


can 

cannot 


Steam  coil  type  SC.  Where  steam 
is  not  available  we  supply  type  DF, 
burning  coal,  coke  or  wood.  Fired 
like  an  ordinary  furnace. 


Economical  to  Install  and  Operate 
Skinner  Bros.  (Baetz  Patent)  Heaters  are  guaranteed  to  heat  all  of  the 
open  space  in  any  large  factory,  foundry  or  plant  interior.  They  cost 
15%  to  50%  less  to  install  than  any  other  system  —  operating  cost  is 
equally  low.  They  are  ctrictly  portable  and  require  no  special  founda¬ 
tions.  Use  live  or  exhaust  steam  —  where  steam  is  not  available,  we 
furnish  our  direct-fired  type  DF,  which  burns  coal,  coke  or  wood. 

Find  out  more  about  this  wonderful  heater  —  if  you  wish,  we  will  send 
you  names  of  users  so  you  can  investigate  for  yourself. 


Skinner  Bros.  Mfg.  Co.,  Inc. 

1426  S.  Vandeventer  Ave.  St.  Louis,  Mo. 

Boston . 455  Little  Bldg.  Chicago . 1514  Fisher  Bldg. 

Buffalo . 712  Morgan  Bldg.  Indianapolis . 336  Occidental  Bldg. 

Cleveland . 622  Marshall  Bldg.  New  York . 1712  Flatiron  Bldg. 

Minneapolis. .  .812  Metropolitan  Life  Bldg. 


mXMG  SYSTEM. 


Skinner  Bros.  Mfg.  Co.,  Inc. 

1426  S.  Vandeventer  Avenue,  St.  Louis,  Mo. 

Please  send  complete  details  on  Skinner 
Bros.  (Baetz  Patent)  Heaters  to 

Firm  . 


Building  used  for. 


Warm  air 
Forced  oit 
by  Fan 


Warm  Air 
Forced  out 
by  fan 


Fleam 


Coils 


neat 


Cold 


Cold  Air 
Forced  up 
by  Fan 


SKINNER  BROSIS*-^ HEATER  ^ 


‘  That  Is  All  There  Is  to  the  Skinner  Bros. 
(Baetz  Patent)  Heater — No  Pipes  or  Duct s^* 


“As  you  see,  it  consists  of  a  series  of  steam  coils  compactly  nested  over 
a  powerful  fan-wheel,  and  enclosed  in  a  sheet  steel  casing.  Cold  air  at 
the  floor  level  (or  from  outside)  is  drawn  into  the  heater  by  the  fan, 
and  forced  up  through  and  around  the  steam  coils  —  after  it  is  thus 
warmed,  it  is  gently  diffused  through  the  directing  elbow  out  into  the 
open  building  space.” 


Please  mention  The  Heating  and  Ventil.xtinc  Magazine  when  yon  write. 
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No.  8  Hoffman  Return  Line  Valve 


When  you  include 

HOFFMAN  VALVES 

in  your  specifications 

H  O  F  F  M  A  N  SERVICE  begins  at  once 

Engineers  who  are  familiar  with  the  Hoffman 
Return  Line  Valve  know  that  it  fulfills  every  require¬ 
ment  both  as  to  the  specification  and  test. 

The  painstaking  engineer  recognizes  the  protec¬ 
tion,  the  insurance  value  of  dealing  with  a  manufact¬ 
urer  whose  public  pledge  of  service  comes  to  him  in 
the  shape  of  an  iron-bound  guarantee — and  this  for 
five  years. 

Self- protection  and  Client  protection,  which  is  the 
same  thing,  demand  it  and  the  engineer’s  sense  of 
soundness  endorses  it. 

HOFFMAN  SPECIALTY  COMPANY,  INC. 

Main  Office  and  Factory: 

WATERBURY,  CONN. 

Boston  Chicago 

New  York  Los  Angeles 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 


